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In a society that has traditionally emphasized the 
economic value of a college education, large numbers of college 
graduates in California are reporting great difficulty in finding 
employment, particularly during the past few years. The principal 
purpose of this study %ras to examine the relationship between 
projected college educated manpower needs in California and the 
supply of graduates in selected academic disciplines or fields of 
study from the state *3 i» segments of higher education* Another 
important purpose of the study %ras to determine the ext ant to which 
projections of college and university graduates in selected 
occupations are expected to meet the state's manpower needs in terms 
of surpluses and shortages. The study was also designed to identify 
major state agoicies and educational institutions within California 
that are charged with significant roles in manpower planning and 
developn^-st^ a description of those .roles and functions, and to 
determine thcdr interrelationships. . (HS) 
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FOREWORD 



There is probably no greater waste of human resources than the 
lack of opportunity for college graduates to apply the skills and 
problem solving abilities that have been encouraged by public policy 
and carefully nurtured in institutions of higher learning* Yet, at 
both national and state levels, despite commendable commitments to 
higher education, the lack of policy and appropriate planning for 
effective utilization of college educated manpower have produced a 
surplus of graduates equipped for professional careers in teaching, 
engineering, chemistry, and other fields. This condition is made 
worse by a social need for the skills of these highly trained pro- 
fessionals in occupations where manpower imbalances presently ^axi.st 
and are projected for the years ahead. It is equally costly when 
shortages occur in other career fields such as the health sciences. 

In higher education and state government serious concern has 
recently been expressed about this ill-fitting relationship between 
job-market demand and the supply of college educated manpower. 
Institutions of higher education and state governments have been 
inclined to reduce funding and academic programs in career fields 
in which a surplus presently exists or is projected in the future* 
Some of these adjustments have been based on short term indicators; 
others have been purely arbitrary and almost intuitive, without the 
benefit of reliable data, the use of sound methodology, or consid- 
eration of available alternatives. In broader areas, universities^ 
state coordination and planning agencies, professional associations 
and national study commissions have advised, and, in some cases, 
mandated a moratorium on expanded or new Ph.D. programs because of a 
projected "oversupply** of 200,000 Ph.D. ^s during 1980-84. 

The California Select Committee on the Master Plan for Higher 
Education considered the problem of supply and demand for college 
educated manpower to be a key area of concern in its review of 
planning for the years ahead. The Subcommittee on Cost/Benefit and 
Finance of the Select Committee determined that planning for effec- 
tive utilization of college, educated manpower must include ffrst, 
an inquiry into present forecasting methods by which manpower needs 
and supply projections are made in the State, and second, the iden- 
tification of acceptable alternat^ves for effecting a better link- 
age between supply and demand. 

These determinations led -the Executive Director of the Select 
Committee to design a manpower study that would emphasize the fore- 
casting methods that are currently utilized in California to project 
college manpower needs and supply and to influence students' choice 
of careers. As Principal Investigator for the study, we were for- 
tunate in securing the able services of Dr. John-F. O'Toole, Jr., 
formerly the Director and General Manager of Computer Sciences 
Institute, the education and training division of Computer Sciences 
Corporation, a Los Angeles firm. Dr. 0' Toole, a professional educator 

-vi- 



nd an ouUstianding researcher, who is aijjo highly experienced in 
systems analysis and management, devoted full-time to the study in 
order to ensure its timely completion. Dr. Perry E. Rosove, a former 
associate. of Dr, O'Toole at Computer Sciences Institute, where he 
was Senior Member of the Technical Staff, served as Co-Investigator. 
Dr* Rosove, also an* educator , has extensive experience in systems 
research and development and forecasting methods, and is the editor 
and major contributor to Devoloping Cowputer-Based Information 
Systems^ published by John Wiley and Sons. 

Dr. O' Toole and his colleague have probably gathered and ana- 
lyzed more manpower data in California than anyone before. They have 
done so in a remarkably short period of time, considering the broad 
scooft cf their stvidy and the magnitude of the effort it involved. 
Their thorough supply and demand analyses of selected occupations 
and discussion of the manpower policy and planning issues they raise 
for California and its institutions of higher education represent a 
significant contribution to more effective »5tatewide systems planning 
of higher education in the State. I feel confident that this manpox>'er 
study will prove very helpful to the Select Committee on the Master 
Plan and other groups which are interested in the subject. We are 
indebted to Dr» O'Toole and his associate. Dr. Rosove, for their 
excellent ^/ork. 

The members cf the Select Committee's Subcommittee on Cost/Benefit 
and Finance, Burnham Enerson, Ivan Hinderaker, Paul Lawrence, Gordon 
Marshall, Soger Pettitt (chairman), and Gordon Paul Smith had the 
foresight to request the study for use in their assignment and for 
wider use by others involved in State policy. 

The study was recommended by the Select Committee on the Master 
Plan and commissJ.oned by the California Coordinating Council for 
Higher Edi'^^ation. It was financed through funds secured from the 
United States Department of Housing and Urban Development and 
through the efforts of the Office of Planning and Research of the 
Governor's office. Dr. Owen Albert Knorr, Director cf the Coordinating 
Council, encourxiged the study and v/ith Dr. Kenneth O'Brien, Ai^sociate 
Director of the Coordinating Council, helped us wind our way through 
labyrinthian channels of bureaucrcicy. Hopefully, this report will 
enable policy makers to improve statewide planning for development 
and uti3.i;:ation of human resources, particularly in California's 
institutions of higher education. 

Durward Long 
Executive Director 
Select Committee on the Master Plan 
and 

Associate Director 
California Coordi.nating Council 
for Higher Education 
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SECTION I 



INTRODUCTION 



Background of the Study 

In a society which has traditionally emphasized the economic 
value of a college education, large numbers of college graduates in 
California are reporting' great difficulty in finding employment, 
particularly during the past few years. The economic recession at 
national and state levels, is, of course, a factor. But manpower 
planners, educators, and experienced economists believe there are 
more fundamental reasons to account for supply and demand imbalances 
among college graduates. The consensus seems to be that colleges 
and universities are simply turning out far more graduates than can 
be absorbed in the labor market. Thus, even when the economy improves, 
the job outlook for college- educated manpower may not brighten sig- 
nificantly. If present trends continue, unemployment or at least 
underemployment among highly trained young people could develop i.nto 
a serious social problem of national importance. 

Do we have a problem in California? If so, how serious is it 
and how long will it last? If supply and demand imbalances do, in 
fact, -exist for college educated manpower in California, what action 
should be taken? Answers to these questions and the manpower policy 
issues they raise were of considerable interest to the Select Committee 
on the Master Plan for Higher Education. The Committee was appointed 
by the California Coordinating Coui-^' .^^ Higher Education in* May, 
1971 to reconsider and update the 1960 Master Plan. The Committee's 
' charge was "to examine the policies and issues of the Master Plan of 
1960 in light of new circumstances, developments, and the needs of 
higher education in the 1970 's." 

" Since an evaluation of the relationship between college educated 
manpower supply and demand in the State appeared to be of significant 
importance and a necessary component of its review of the Master Plan 
for the 1970/5, the Select Committee requested that such a study be 
accomplished as an added task within the larger framework of its charge 
by the Coordinating Council. The Committee felt that the results of 
such a study would enhance its other Master Plan study activities 
since an understanding of manpower problems and issues within the 
State of California should enable the Coordinating Council to achieve 
more effective educational system planning and coordination among the 
segments of higher education. The results of the study would also have 
a beneficial effect on present and planned academic programs, collegiate 
counseling needs, and the planning of additional physical facilities 
for public higher education. 

In response to the Committee's request and in accordance with 
the terms of a subsequent contractual agreement with the Coordinating 
Council for Higher Education,* dated Februat7 15, 1972, the present 
study was added to the scope of the Select Committee's charge and 
was conducted under the overall direction of Dr. Dun/ard Long, 
Executive Director of the Select Committee. 



Purpose of the Study 



The principal purpose of the study was to examine the relation- 
ship bet^^een projected college educated manpower needs in California 
and the supply of graduates in selected academic disciplines or fields 
of study from the State's four segments of higher education. Under- 
lying this fundamental objective was the requirement to provide a 
better understanding of manpower problems and policy issues as they 
are related to supply and demand analyses and the planning and 
coordination of higher education in California during the 1970' s. 

Another important purpose of the study was to determine the 
extent to which projections of college and university graduates in 
selected occupations are expected to meet the State's manpower needs 
in terms of surpluses and shortages. The study was also designed to 
identify major State agencies and educational institutions within 
California which are charged with significant roles in manpower 
planning and development, a description of those roles and functions, 
and to determine their interrelationships. 

An .attempt was also made to determine the nature and extent of 
statewide manpower planning problems in higher education as a result 
of the supply and demand analyses of selected occupations, to provide 
conclusions and recommendations concerning such problems, and to 
suggest additional manpower research needs. 

Limitations of the Study 

In a study of this scope and magnitude, the time factor imposed 
a considerable constraint upon the completion of the objectives we 
hoped to achieve. Because of time limitations and certain statistical, 
methodological, and data collection problems, we found it necessary 
to limit to six the number of occupations selected for supply and 
demand analysis. However, in retrospect, the selection of six 
occupational fields did not, we feel, result in a study limitation. 
Fortunately, we were able to derive manpower supply and demand 
problems and significant issues they -raise from' the six occupations 
in a very adequate manner. Even if we had studied ten or more 
academic fields, we do not feel that the results of the study would 
have been qualitatively different. The time factor was, however, 
limiting in terms of the depth and treatment we were able to devote 
to any one issue or occupation. It also served to reduce the number 
of interviews conducted, and did not permit us to analyze in detail 
the various interrelationships which exist among the State's manpower 
planning and development agencies. 

The statistical, methodological, and data collection problems 
we encountered are detailed later in this and subsequent sections of 
the report and will not be described in detail here. There are other 
limitations, however, which deserve mention since they affected the 
results obtained. First, a serious limitation was placed on the 
study by the fact that two of the four segments of higher education 
are not statewide systems and therefore could not provide us with 



necessary enrollment anJ statistical data on degrees, academic majors, 
and other relevant manpower information. The Association of Independent 
California Colleges and Universities (AICCU) and the California 
Community Colleges participated in the data collection activities to 
the extent possible, but because they lack manpower resources and 
data collection capabilities for statewide reporting, they could not 
provide the necessary data without special surveys of their member 
■ institutions. 



Second, fo^r several reasons, job demand data in California for 
college educated manpower were inadequate for .our needs. The only 
official job-market information we could obtain was in California's 
Manpower Needs to 1975, a publication of the California Department 
of Human Resources Development (HRD) , published in October, 1969. 
This document was found to have many limitations, particularly in its 
economic growth assumptions (See section II of this report), and 
therefore its projections of job demands were considered unreliable. 
The report also was limited in the time span covered in its projections. 
Our study was designed to compare the supply and demand of college 
educated manpower during the. 1970-1980 time period, for purposes of 
the Master Plan review by the Select Committee. Unfortunately, since 
the HRD analysis only extended from 1968 through 1975, all of our 
supply data had to be compared within that time period rather than 
from 1970-1980. In many cases however, in analyzing the estimated 
supply and demand data in selected occupations, we were able to 
project our estimates beyond 1975, especially where we were able to 
identify distinct trends. 

Finally, we V7ere forced to ignore such important supply and 
demand variables as occupational mobility, in-migration and out- 
migration in California, occupational attrition rates, standard man- 
power-population ratios, and other demographic factors. This was 
partly because of the time constraints imposed on the study and 
partly because such data were unavailable. 

The results of our study therefore represent an impressionistic 
■interpretation of supply and demand relationships among college 
graduates in California, which are supported by quantitative data 
from a variety of sources. It is not, therefore, a definitive man- 
power study and is not represented as such. But we fee.l confident 
that the outcomes of the study, despite its inherent limitations, 
raise some important manpower policy issues which deserve attention 
and serious consideration by the Select Committee on the Master Plan 
for Higher Education in California. 

Criteria for the Selection of Occupations 

Due to the limitations inherent in this report, as described 
above, it was necessary to select the occupations for study with care. 
Several criteria were used in their selection. Since only a small 
number of occupations could be studied in the time available, the 
selection had to cover a broad spectrum of types of occupations from 
the physical sciences on the one hand to the liberal arts on the other. 
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and from the professions requiring, postgraduate work to fields normally I 
requiring only a baccalaureate degree. It was thought iipportaat-, to 
include in our selection occupations that were significar.t in California 
in terms of such factors as type of industry (e.g., aerospace and 
defense industries)^ known manpower supply and demand imbalances (e.g., 
teaching), or high educational cost (professional fields). An im- 
portant criterion in the selection of fields for study was the 
availability of information, such as unemployment rates and national 
as well as State data on trends in enrollment and degree production. 
It was also believed important to include in our sample of occupations 
those that might reflect changing patterns of enrollment, degree 
production, and employment or unemployment for women; changing patterns 
of student interests, such as an interest in working with people or 
with environmental or ecological problems; or that might bring out 
possible inconsistencies bet^^een student interest and job-market 
demand. Also important in our selection criteria were occupations 
that might show the influence of the Federal government on supply and 
demand imbalances, or on the relationship beto^een social needs and 
job -market demand. 

Based on these wide-ranging criteria, we selected six occupations 
for study - engineering, chemistry, law, teaching, social work, and 
the fine arts. We feel that these fields represent a sample which, 
although small in number, serve to bring out the major types of 
problems and policy issues that educational planners must resolve in 
the years ahead. ^ , * 

Study Methods 

In order to compare the supply of graduates in the six occupations 
that were selected for this study with the job-market demand for 
graduates during the period from 1968 to 1975 and up to 1980 wherever 
possible, three major steps were required. 

The first step was gathering statistical data on both the supply 
of degrees <md job-market demand for the given period of time. The 
second step was to determine the supply *'rends for the period of time 
for which data were available (academic years 1967-68 to 1970-71) and 
then to project those trends for the period of time for which no 
supply data were available (academic years 1971-72 to 1974-75 and, in 
some cases, to 1980). The third step was to compare supply totals 
based on actual, * estimated, and projected numbers of graduates in the 
selected occupations with estimates of job demand in those fields. 

Data Collection 
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Three methods were used to collect the needed graduate supply 
data. These methods included: (l*)' interviewing appropriate personnel 
representing the educational segments of higher education in California 
with emphasis on those organizations responsible for research and/or - v 

data collection on enrollments and degrees awarded; (2) reviewing the * ) 

literature on manpower supply and demand studies for California and 
at the national level with emphasis on those studies dealing with the 
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six selected occupations and manpower problems and issues in higher, 
education; and (3) requesting specific data from the University of 
California, the California State University and Colleges, the 
fhr?i?'p°" °^ Independent California Colleges and Universities, and 
the California Conmunity Colleges on enrollments - undergraduate and " 
S ^ ^"'^ °u '^^^"^^ ~ b^"ala"reate. Master's, First Professional, 

ana in.u - m the selected occupations for academic years 1967-68 
through 1971-72. (None of the segments was able to supply the 
requested data for 1971-72 with the exception of the State University 
and Colleges which provided enrollment data for that academic year.) 

Determination of Supply Trends 

Supply trends were determined based on the degree data provided 
CalxSornJf rn?? "^'^f/bove. Since the Association of Independent 
iSq ?n . ?ii^^f ''"'^ Universities only provided degree data for 
1969-70 and 1970-71 and the California Community Colleges could not 
P^M^ ^ T^^ ''f ^ academic year 1968-69, it was necessary to 

estimate the number of degrees awarded during the missing academic 
years by using the degree data that were provided by these two segments 

iLr°"r\\''°" ^^^'^^ ^^""^ P"^^'^^^ ^our academic 

years by the other two segments. Since trends based on actual degrees 
awarded varied among the segments depending on the specific field a 
variety ot methods were used to estimate the missing degree data.* 
The methods used are described in detail in section V. In some 
cases, due to the paucity of California data on the supply variable 
it was necessary to use national data. 

. Projections of Supply. Trends 

i 

107/ 7c^^"^^ projections for the period from academic year 1971-72 to 
1974-75 were constructed based on enrollm.ent data that were available 
for academic years 1968-69 to 1971-72, allowing for four-year academic 
programs. Since equivalent enrollment data for the selecLd occupations 
were not provided by the segments, it was necessary to estimate 
enrollments for academic years where either no data were provided by 

frl'!^;!!f ."'^ f'^''^ ^''P' ^'''■^^''^ "-"^"2 enrollment trend information 
from a variety of sources such as newspaper and journal articles. 

n^^.-, l^^^'i '^f^'"'! ^"PP^^ ^^"^ selected occupations was determined by 
adding actual and estimated degrees for the 1967-68 to 1970-71 period 
to the projected degree supply (based on actual and estimated enroll- 
Z im-JS '''''' ^'^^''^ ^^^^"^^ ^° 1971-72) for academic years 1971-72 

Determination of Manpower Imbalances 

Manpower surpluses or shortages were detennincd by comparing the 
w?H?H;/'!cJ"''''f'^; projected degree supply, as described above, 
with the estimated demand in the selected occupations for the oeriod 
from 19 o8 to 1975, as identified in California Manpower Needs to 1975 
published by the California Department of Human Resources Development' 
in October, 1969. Qualifications associated with' the use of t-ris 
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document for estimating projected manpower imbalances are noted in 
section V. 

Organization of the Study 

This report is organized into seven sections in addition to this 
Introduction. The major part of the report is section V, ''Supply and 
Demand in Selected Occupations and Other Manpower Development Programs," 
which contains the analyses of supply and demand in the six selected 
occupations and descriptions of several manpower development programs 
in the State. Section II, ''Manpower Data Collection," deals with the 
problems that were encountered in conducting the data collection for 
the analyses of enrollment and degree trends. Section III, "Method- 
ological Problems in Supply and Demand Studies," was written as a 
result of our vevieij of many reports, journal articles, and books 
dealing with manpower supply and demand. Section IV, "A Systems 
Approach to Educational Planning," was written at the request of Dr. 
Durward Long who felt that the authors' experience and background in 
the systems field would provide a useful viewpoint of educational 
planning. Section VI, "Major Issues 'in Educational Planning," 
reviews six issues that appeared to us to be mo.<?t important for 
educational planning as a result of our literature review, data 
collection activities, and analyses of manpower supply and demand. 
The title :)f Section V'll, "Conclusions and Recommendations," is self- 
explanatory. Section VIII is a bibliography of^ significant reports, 
journal articles, and books dealing with the subject mauuer of this 
report. 
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SECTION II 
MAT^POWER DATA COLLECTION 

Introduction 

The term "data" is commonly used to refer to a variety of numerical 
facts or statistics, e.g., demographic information relating to population 
or birth rates, state net migration percentages, employment and 
unemployment rates, and other economic variables such as the rate of 
industrial expansion, business forecasts, and, in the present manpower 
study, supply and demand estimates and projections. 

However, in this section and throughout the report, when we refer 
to "data collection," we are using the. term "data" in a much broader 
sense.. It includes not only statistical data but non-statistical 
information obtained from books, magazines, periodicals, education 
journals, newspapers, and government and privately sponsored manpower 
research studies and reports. The term also comprises interview data 
provided by a variety of California government officials, educators, 
manpower specialists, California state legislators, other consultants 
and researchers, and representatives of several professional associations 
in the State of California. 

Ordinarily, we would not have chosen "data collection" as a 
separate section in a manpower study of this kind. However, since the 
identification and acquisition of both statistical and non-statistical 
information represented such an essential, substantive element of the 
present study, and most importantly, because of the difficulties and 
problems we encountered in obtaining the necessary data, we have 
•included it for emphasis since we believe these problems should be 
brought to the attention of the Select Committee because we consider 
them to be at least as important as the results of the supply and 
demand analyses of selected occupations. 

Objectives 

In conducting a more typical manpower study than this one, we-- 
would have generated original statistical data /and estimates of future 
supply and demand in the occupations we have selected for ana3.yses, 
using demographic and other economic variables. However, because of 
the broad scope of this study and the limited time available, of 
necessity, we relied for* the most part on collecting and reviewing 
published data rather than deriving pur own, since there were many 
studies available. A large number and variety of federal and state 
government sources were used for these kinds of data, as well as the 
four California segments of higher education, as described in a later 
section. 

As reference material, we also made extensive use of the manpower 
research reports of private consultants, national manpower specialists, 
higher education association, and professional groups such as the 
National Education Association, the California Bar Association, the 
Americc-in Chemical Society, and the National Science Foundation for 
both statistical and non-statistical informatioii. The principal 



objectives of our data collection activities were to: (1) identify, 
locate, acquire, review and compare available national and California 
manpower literature and studies of current and projected supply and 
demand in selected occupations during the 1970' s, (2) collect the 
statistical data relating to current and projected supply from each 
of the four segments of higher education, (3) by means of interviews, 
determine possible manpower .problems and policy issues from California 
data sources, e.g., institutions of higher education, government 
agencies, state legislators and other manpower researchers, and (4) 
identify and describe the independent functions of and the inter- 
relationships that exist among major California manpower agencies, 
educational institutions, and other organizations within the State 
that are charged with significant roles in manpower development and 
planning. 

Sources and Types of Data 

The bibliography in this report provides a comprehensive listing 
of all the documents which were used as background information. It 
does not identify the large number of different federal and state 
government agencies, research groups, , commissions, educational 
institutions, professional associations, and other organizations 
which contributed significantly to the volume of manpower data 
collected for our purposes. Tlie following outline of these sources 
of data and the types of information they provided should help to 
delineate the nature and scope of our data collection activitieii. 

Federal Government Agencies 

U.S. Department of Labor: Bureau of Labor Statistics, 
Manpower Administration, Office of Research and Development, 
and the Office of Manpower and Employment Statistics 

U.S. Department of Health, Education and Welfare: U.S. Office 
of Education, National Center for Educational Statistics 

U.S. Department of Commerce, Bureau of the Census 

Superintendent of Documents, U.S. Government Printing Office 

Tliese agencies provided official government-sponsored manpower 
studies and supply and demand forecasts for a large number of occupations, 
statistical data on population, economic growth rate, unemployment 
data and other demographic .information. The focus of all these reports 
and studies was on national manpower forecasts of supply and demand 
for a large number of occupations requiring college training during 
the 1970-1980 time period. 

National Professional Associations^ Commissions and 
Educational Organizations 

American Bar Assoctation 
American Council on Education 
. National Research Council, National Academy of Sciences 
Scientific Manpower Commission 
National Science Foundation 
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American Association for the Advancement of Science 
National Manpower Policy Task Force 

National Education Association Task Force on the Underutilization 

of Teachers and Other College Trained -Personnel 
National Education Association, Research Division 
American Association of State Colleges and Universities 
Carnegie Commission on Higher Education 
National Planning Association 

Educational Policy Research Center, Syracuse University 
Research Corporation 

These professional associations, research organizations and 
educational groups provided valuable manpower studies, additional 
references, bulletins and periodicals related, to current and 
projected manpower problems and issues in specialized fields, e.g., 
engineering and other scientific personnel, education and professional 
and graduate education. The focus here again was at the national 
level. 



r 



Government Agencies^ Professional Associations, and Manpower 
Organizations in California 

Department of Finance: Office of the Director, Population 

Research Division, and the Budget Division 
Department of Education, Bureau of School District 

Organization and Administrative Research 
Commission for Teacher Preparation and Licensing, 

State of California 
Department of InSus trial Relations', Division of 

Apprenticeship Standards 
Department of Human Resources Development: Office of Research 

and Statistics, Office of the Assistant Director for Program 

Services, and Office of the Director, Education and Training 

Liaison (Job Training, Development, and Placement Division) 
Assembly, California Legislature, Select Committee on Manpower 

Development; Assembly Office of ^'^.search 
California Manpower Coordinating Committee 
California State Bar, Board of Governors 
California State Bar Examiners 

These departments and legislative groups in the state government 
of California and manpower development and research agencies provided 
not only California statistical data for supply and demand analyses 
of selected occupations, but extremely valuable interview information 
and available research studies related to manpower problems and policy 
i^Jsues in California during the 1970*s. The interviews also were 
helpful to US' in developing better insights and understandings of 
some of the functions of and the interrelationships that exist among 
various state agencies as they interact with each other and with 
segments of post-secondary institutions of higher education in 
Calif omia. 
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California Institution^ of Higher Education^ Commercial Research 
Organizations r and Consultants 

University of California, Office of Analytical Studies, 
Vice President for Planning 

California State University and Colleges, Der.a, InstiUutiomil 

Research, Office of the Chancellor 
California Community Colleges^ Office of the Vice Chancellor 
Association of Independent California Colleges and Universities, 

Office of the Executive Director 
Graduate School of Management, University of California, 

Los Angeilfes 

Manpower Research Center, School of Industrial Relations, 

Univevsity of California, Los Angeles 
Graduate School of Education, Division of Vocational 

Education, University of California, Los Angeles 
School of Law, Office of the Dean, University of California, 

Los Angeles 

Claremont Graduate School 

Graduate School of Education, Stanford University 
Los Angeles Coimaunity College District, Office of the 

Assistant Superintendent of Instruction 
Bank of America, Wells ^*argo Bank, and Security Pacific 

National Bank (Economic Research Departments) 
California Chamber of Commerce 

The four segments o£ higher education in California provided 
most of the historical degree production or supply data covering the 
academic years from 1967-1968 through 1969-1970 for the selected 
occupations. Data for the current 1971-1972 academic year were 
unavailable from any of the segments. The segments also provided 
total undergraduate and graduate enrollment data for the same 1967- 
1968 through 1969-1970 years, but in most cases were unable to provide 
undergraduate and graduate enrollment information for specific 
academic disciplines or fields of study, e.g., engineering, law, 
education, and the other occupations. 

In most cases, enrollment data for specific fields or disciplines 
were derived from other sources. For example, in enrollment in 

all California law schools was obtained from the California State Bar 
Examiners; in engineering, freshman enrollment data were obtained from 
a special research report of a California Assembly Committee related 
to ao*rospace and defense industry unemployjnent, Jn education, the 
historical supply data for nex7 elementary and secondary school 
teachers in California were obtained from the National Education 
Association's prior annual reports of teacher supply and demand 
(1967-1970), 

The economic rssearch departments of several leading California 
banks and the Chamber of Commerce contributed valuable data related 
to California's current and forecasted economy during the 1970 's, 
business prospects, and population growth data. The other listed 
institutions of hi^ier .educa':ioa., .and particularly .the consultants 



t from these colleges and universities, shared their own original 

manpower research studies with us, recommended additional references, 
and offered many helpful statistical suggestions and approaches to 
?o?i!!;o^i- f?'"^"'^ analyses. Finally, the Los Angeles Community 
College District's staff personnel were also most helpful in gathering 
special survey data from their eight colleges regarding total enroll- 
ment, trends in occupational and transfer programs, and degree data. 

Major Data Collection Problems 

Throughout the course of this study, many technical "problems were 
encountered; some were statistical in nature, others involved the 
time lags normally experienced and anticipated when obtaining documents 
from the Federal government and other large organizations and research 
groups. But by far the most serious problems were those related to 
data collection, particularly from State of California sources, since 
they directly affected the successful accomplishment of our specified 
study objectives within the required tim^ limits. 

A listing and brief discussion of these problems follow: 

1. Complete statewide "system" data needed for supply and 
demand analyses of selected occupations, e.g., chemistry, 
law, engineering, etc., were not available from the central 
^ offices of Wo of the segments. The Association of 

V- Independent California Colleges and Universities (AICCU) 

representing 52 of the 77 private colleges and institutions 
in California, was unable to p.rovide complete data for 
academic years 1967-1968 through 1970-71. We received 
1969-1970 and 1970-1971 data from the AICCU and this was a 
serious limitation since the missing two years of data for 
the 52 independent colleges and universities were calculated 
by using trend data obtained from either the California 
State University and Colleges segments, or the University 
of California. 

Technically, this is not a statistically valid procedure, 
but since the data were unavailable, there was little choice 
and the results of our estimates do appear reasonable. The 
remaining 25 private institutions, non-members of the AICCU, 
were not of course represented in our analyses since data 
from those colleges and universities were unavailable from 
any central source, and time did not permit a special survey 
of individual institutions. 

The AICCU and the California Community College segments were 
unable to provide the necessary data since they lack the 
necessary manpower resources to conduct special surveys of 
their individual institutions, and since they are not 
, statevjide "systems", in the same sense as the University of 

^ California and the California State University and College 

systems, they lack statewide data collection resources and 
therefore do not receive standardized- enrollment and degree 
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data on a regular statewide basis. The Coimnunity Colleges, 
in particular, because they are locally supported and 
controlled, represent a special and serious "system" problem 
since a variety of different types, of data from their 94 
colleges go directly to their respective 68 local school 
districts, rather than to the central office of the Chancellor 
of the California Community Colleges. We will address this 
problem more directly in a later section of this report. 

All four segments of higher education in California were 
unable to provide either rough estimates or projections of 
degrees to be granted during either this academic -year, 
1971-72, or for the next several years. Further, estimates 
of future enrollment data were also not available for the 
specific occupational fields chosen for supply and demand 
anclysis. This was also a disappointment. Since we were 
esing trend analysis as a statistical method during this 
study, we believe the missing data for this year as well as 
the next few years might have been quite revealing. Student 
"crossovers" to other majors, graduate and professional 
fields, and perhaps even trend changes in degree attainment 
might have been detected this year and during the next few 
years . 

The major source documents dealing with job "demand" in 
California, such as the California Department of Human 
Resources Development's, California Manpower Needs to 1975 
and the Staff Report of the Commission on Human Resources 
and Advanced Education, Human Resources and Higher Educationp- 
were based on pre-1969 assumptions, in other words, before 
the beginning of the 1969-1971 economic recession in the 
nation, and particularly in Calfiornia, Therefore, the job- 
market "demand" statistics for California were computed by 
using national assuir.ptions and data produced by the U.S. 
Department of Labor, Bureau of Labor Statistics. 

This set of assumptions projected continued economic growth 
and an unemployment rate of 4, .3 percent in California, far 
less than the actual average annual rate of 6 to 7 percent 
experienced dur^'^g the last two years in certain California 
occupations involving the aerospace and defense industries. 

The California Human Resources Development's projections also 
estimated continued growth in research and development (R & 
D) expenditures. Of course, these estimates have proven to 
be inaccurate, and therefore job-narket demands for most of 
the 150 occupational categories are higher than the actual 
situation. The technique used was essentially the one 
described in the 1967 draft of the Bureau of Labor Statistics* 
publication, Tommorrow^ s Manpower Needs^^ where estimates of 
total jobs use national matrics for both the 1960 base period 
and the 1975 target date. A special State of California 
matrix was not considered necessary and was therefore not 



used, probably accounting for the inaccuracy in California - 
job demand data. Demand for each of the occupational 
categories v/as computed by applying national industry- 
occupation ratios and phange factors (percent change over 
the fifteen-year period) to the appropriate California 
employment-by-indus try ^'s timates , 

The California "demand" data is quite poor. Most information 
concerns job applicants for occupations requiring less than 
a baccalaureate degree. The Human Resources Development 
(HRD) publication is the only government report that addresses 
the problem of college and university graduates and other 
highly educated manpower in the State, l-le therefore used 
available national studies arid forecasts for the demand and 
supply analyses we have conducted of selected occupations 
in California, particularly from 1975-1980, 

The statistical problem in defining graduate education job 
requirements is also significant. We evidently do not yet 
have a clear definition from employers about the standards 
for graduate work in many professions. Much of the literature 
we examined on occupational requirements specified for vhich 
occupation the baccalaureate degree v/as required, but seldom 
was attention given to the requirements, if any, for advanced 
degree job applicants. There were exceptions, of course, 
such as physicians, dentists, and teachers. But rarely did 
we find job requirements for the graduate degree holder 
mentioned more precisely than "desirable:" very rarely were 
the entry* level requirements listed as "necessary," ' 

In most cases, "demand" data could not easily be compared 
with "supply" or degree production data since the listed job 
title had no apparent relationship to degrees in various 
fields of study or academic disciplines. For example, in the 
HRD publication, California Manpower Needs to 1975, the 
projected job opportunities are listed by Department of Labor 
occupational job titles and many of them have no apparent or 
stated relationship to degrees. Therefore, one can only 
speculate whether these jobs could be filled by noa-degree 
holders, a bachelor's degree applicant, or a holder of an 
advanced degree. This is one of the reasons why in this 
study we have aggregated all degrees in our supply and demand 
analyses since we assumed employers would consider all degree 
holders to be prospective employees, regardless of the level 
of degree attained. 

As Sultan found in his manpower study, it is difficult to 
match the academic labels attached to various student enroll- 
ment in graduate programs to the major occupational labels 
for relevant professions For example, the "Social Science" 
category is described as one involving some twcntv-one 
graduate activities. These are distinguished from a separate 
category of "education," Buu a substcmtial portion of those 



involved in academic majors such as foreign languages, y 

linguistics, political science, ^.psychology and economics 

clearly have career targets in education, or teaching. 

Indeed the California Education Code now requires teachers 

to have a subject matter specialty other than "education." 

This further complicates the problem of identifying the 

career objectives for those majoring in the broad social 

science- category. 

8. The published sources we collected and examined on both 
supply and deinand were based on different types of assumptions 
so that the conclusions were frequently in conflict or 

in cons i'b tent. For example, studies x^hich predicted an 
oversupply of highly educated manpower in the 1970-1880 time 
period were based on past relationships between degrees and 
occupations. Other studies reached different conclusions, 
based on anticipated -future breakthroughs in scientific 
fields or other technologies. 

9. In many cases, the degree and academic discipline categories 
used in key source documents, such as the annual "Statistical 
Abstract," published by the Office of Institutional Research, 
California State University and Colleges, and the annual 
"Statistical Summary," published by the University of 
California's Office of Analytical Studies^ ars not consistent 
and therefore cannot easily be aggregated as a basis for 
determining the total number of degrees produced by all 
segments of higher education. Examples are fine arts, 
biological sciences, social work (social welfare) and others. 

In fine arts, there does not seem to be a common definition 
of the field. In the HRD publication, California Manpower 
Needs to 1975, there is no occupational category called 
"fine arts." There is a field called "artists, athletes, 
and entertainers."^ The University of California uses the 
category of "fine arts" to include majors in art, dance, 
dramatic art, mu?>ic theatre arts, and visual arts. Finally, 
the Commission on Human Resources and Advanced Education 
includes actors^ artists, author?;, dancers, and musicians 
in the fine arts category.^ 
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SECTION III 



METHODOLOGICAL PROBLEMS IN SUPPLY AND DEMAND STUDIES 



This section is a brief critique of current studies of manpower 
supply and demand as viewed by the writers who have a "systems'* 
orientation derived from a combined total of thirty years of experience 
working with computerized information systems and conducting systems- 
related research, education, and training. 

Our review of the available literature in the manpower supply and 
demand field (see bibliography) revealed that the relationship between 
supply and demand is typically treated in an overly simplistic manner 
in which major factors that may affect both supply and demand are 
ignored. As a result, the results obtained in these studies are very 
unreliable. In our view, a major reason for this state of affairs is 
that, those currently conducting manpower supply and "demand studies 
lack a systems orientation. This results in a variety of problems: 
in a readiness to treat supply independently of demand; to treat job- 
laarket demand but not social need; or to ignore critical variables 
such as the role of the Federal government or the interests, objectives, 
and values of students who make up the supply element in the labor 
market. 



In this section, we shall review some of the more obvious 
methodological problems arising from an overly simplistic orientation 
to manpower supply and demand studies^ In the following section we 
shall present a "systems" perspective to such a study for the state 
of Calif omia. 

Using the Past as a Basis for Projecting the Future 

One of the most striking weaknesses in typical manpower supply 
and demand studies is illustrated: by the document, California Manpower 
Needs to 1975, published by the California Department of Human 
Resources Development, and based on the work of the U.S. Department 
of Labor. In this docunieni: the demand for workers in 1975 is based 
entirely on past employmeuc trends .and the past occupational structure. 

Our criticism of this approach here is not based on the fact that 
the Department of Labor's assumptions about economic growth and 
employment were wrong, since short-range fluctuations in Federal 
government spending and economic conditions are to be expected, but 
upon the fact that categories of jobs that existed prior to the 
development of the demand projections do not ii^ake allowances for new 
types of occupations that are constantly appearing. The U.S. Department 
of Labor and the California Department of Human Resources Development 
are not alone in using this approach. Allan M. Cartter, for example, 
after stating his belief that about one-third too many Ph.D.^s may be 
produced in the latter part of this decade adds with emphasis: "for 
the types of employment we have known in the past."^ Since the history 
of the occupational structure of the United States is constantly 
changing and is changing at an accelerating rate,, demand projections 
based on such a qualification are of limited value. 
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One example of the emergence of two new occupations should 
suffice^ to illustrate the difficulty in anticipating demand based on 
the past. 'The U.S. Department of Labor in its document, Occupational 
Manpower and Training Needs / Bulletin 1701, published in 1971 states 
that in 1968 there were 175,000 programmers and 150,000 system analysts. 
No one that we know of anticipated the tremendous growth in the use of 
computers that occurred during the decade of the 1960's. Based on the 
census of 1960, there were no occupational data on the basis of which 
one could have projected a demand for 175,000 programmers and 150,000 
system analysts by 1968. Only a handful of the largest corporations 
were using computers during the 1955-1960 period. The real growth 
did not become evident until the early 1960's. 

Social Need Distinguished from Job Market Demand 

A static concept of the occupational structure (which, grows but 
does not change) is not only inadequate for projecting job market 
demand, but it ignores completely the types of occupations that may 
appear as a result of social needs that might give rise to new 
occupations in industry (performance contracting in education) or 
large-scale programs supported by government funds (the Peace Corps) . 
Thus, if the supply of college graduates is measured against an estimated 
job market demand based on economic growth and industrial expansion, 
we may be producing a surplus of trained manpower; but if that same 
supply is measured against social needs, we may have a manpower 
shortage. Under President John F. Kennedy, the creation of the Peace 
Corps was the response to a perceived social need. If Senator George 
S. McGovern were to become President, an additional set of jobs might 
be created in response to his perceived social needs. ^ 

The Absence of a Linear Relationship Between College 
Degrees and Jobs 

The overly simplistic approach to manpower supply and demand 
studies is also shown in the tendency of statistical analysts to use 
narrowly defined categories when dealing with data related to education 
and occupations. An effort is made to match graduates with degrees 
in an academic field against an estimated number of job openings in 
the same field. This approach ignores the fact that individuals make 
many career changes in tlie course of their lives. There is no one- 
to-one relationship between an individual's education* and his career 
path. On this point, E. Wight Bakke flatly states: "It is not true 
that most scientists follow a straight career path from their under- 
graduate major through their adult career."^ And college students 
who are not scientists make even greater changes in their career plans.. 

The simplistic approach to manpower supply and demand relation- 
ships assumes that the student graduating with a degree in an identified 
field will enter an occupation clearly related to the field. Recent 
calls for "career education" reflect this simplistic viewpoint, 
particularly when it is applied at the college lev<il. One of the major 
obstacles to occupational mobility — the ability to vork in an 
occupation different from the field in which one was educated - is 



specialization* A dynamic, constantly changing society such as ours 
requires a great deal of occupational mobility* Excessive specialization 
defeats the capacity of individuals to adjust to changing job markets. 
Thus career education, if it implies early specialization, has inherent 
dangers which should be recognized. It requires a certainty about the 
future job market that does not exist for the college graduate. 

Supply and demand studies, especially in California, are 
necessarily simplistic to the extent that geographical mobility of 
college graduates is not taken into account. Much of the job demand 
in California in the decades of the I950's and 1960's was satisfied 
by a large in-migration of highly educated workers at no cost to the 
state. Today, the state may T>e educating college students who will 
leave the state to find employment. Very little data are available 
on the subject of geographical mobility, either in term? of in-migration 
or out-migration. Nor is it known whether the end result has been a 
net gain or net loss for the state financially 

Changing Job-Entry Standards 

It has been sho\m that educational standards for job entry shift 
in relation to manpower surpluses and shortages. ^ This is a dynamic 
feature of manpower adjustment that is commonly ignored in static 
studies of supply and demand (when supply and demand are defined in 
terms of fixed quantities and then compared). We know that during 
the 1960 *s, for example, educational standardo for engineers were 
lowered in the aerospace and defense indus tires in California as the 
demand for engineers rose. In other fields, such as business manage- 
ment, educational requirements were raised in California when there 
was an available supply of college graduates. 

Prior to the 1960 's one could become a corporation manager 
without having a college degree. During the I960's, a college degree 
became a mandatory requirement in most corporations. A Master's 
degree in Business Administration is becoming increasingly a require- 
ment for managers in business. With the growing use by large corpo- 
rations of operations research, systems analysis, mathematical models, 
simulation, and coraputeriised management information and planning 
systems, tommorrow's corporate manager will probably be required to 
have a Ph.D. Thus, surplus Ph.D.'s may find their way from science 
and engineering into management. These examples and speculations 
serve to illustrate the overly simplistic nature of straight 
comparisons of college degrees v/ith given jobs. 

As DeWitt and Tussing point out, it cannot be readily determined 
how much of educational upgrading is required by the nature of a job 
and how much is a response of employers to a surplus of available 
candidates for jobs with degrees. ^ In any case, these shifts in 
educational job-entry standards cannot be projected when based on 
past data. There is, then, no fixed quantitative relationship 
between college degrees and occupational standards, and no way to 
control the standards that employers may wish to set for most 
occupations. A surplus of people with college degrees in a given 
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field may simply serve to create a demand Rov people with such degrees 
where no such demand existed before. 

The Lack of Data on Student Objectives, Motivations, .and Values 

A very noticeable gap in the general literature on manpower 
supply and demand studies and in the data available to us during the 
present study was the lack of information about student objectives, 
motivations, and values. In such fields as chemistry, law, social 
work, and the fine arts,. our data show increasing student interest, 
but we have no definitive information, only speculation, on why this 
is so. In the fields of law, social work, and the fine arts there is 
nothing to suggest that students are responding to job market demands. 
Ou the contrary, there is evidence of surpluses in these fields right 
now, with larger surpluses predicted for the future. 

It is reported that college students change their career plans a 
good deal while in college and also make changes betvjeen completion 
of the baccalaureate degree and their entry into graduate or professional 
school* Tliese changes are reported to be more related to student 
interests than to the job market. ^ It is also knoxm that about one 
college student out of throe attends more than one college during his 
college career. However, there are no data on why students change 
their plans or why the transfer, rate is so high. 

A key problew appears to be the mismatch between the fields 
students are most interested in and the. lack of a current job market 
in those fields. There does not appear to be any adequate mechanism 
or procedure for persuading students to choose careers in those 
fields where future demand is most likely. This is especially 
difficult to do, although it may be desirable, since the experts are 
so frequently wrong in estimating demand. 

The Role of the Federal Government 

Studies of supply and demand, despite the most thorough research, 
are unreliable as a result of the powerful influences of Federal 
funding policies.-^ Job demand may be and has been altered overnight 
as a result of the turning "on'* or **off** of Federal, funds • The 
decline of job demand in the aerospace and defense industries in the. 
late 1960 's is a classic example. As a result of the changes in 
Federal funding policies and other related factors which affect 
demand, estimates of shortages of engineers and scientists made as 
recently as 1970 have proven to be wrong. But current surpluses in 
some fields could also change to shortages overnight if there were 
new changes in government spending policies. It is difficult, 
therefore, to place very much reliability for estimating demand based 
on past trends V7hen the prior period only covers a period of Federal 
munificence. 

Long-Range Versus Short-Range Trends and Projections 

A major difficulty with manpower supply and demand studies is 
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that they too frequently deal with periods of short duration, such as 
a decade or less, rather than longer periods. Yet,- as Burnham Beckwith 
has pointed out, long-range trends may be more reliable than short- 
range trends. A major long-term trend which is crucial to analyses 
of college educated manpower surpluses or shortages is tha emergence 
of what sociologist Daniel Bell has called the "postindus trial society. "^1 
This type of society, typified by the United States, is a knowledge- * - 
based society requiring a highly educated manpower supply. In such a 
society, educated manpower is in high demand, while the uneducated or 
undereducated nay be unemployable. Thus, as DeWitt and Tussing note, 

no one, to our knowledge, has suggested that skilled manpower is 
likely to confront serious levels -of chronic uneraplojTncnt . The serious 
problems of unemployment are borne almost exclusively by individuals 
with low educational attainment. "■'■2 The problem that faces college 
graduates is not so much unemployment as it is" undere mployment. For 
this reason, unemployment rates for college graduates are unreliable 
measures of supply surpluses and reflect only short-range conditions. 

Tliis leads us to the fact that simplistic studies of manpower 
supply and demand neglect some of the most significant consequences of 
manpower imbalances. IsTiile we have read much about the dangers of 
having a surplus of liighly educated manpower and that it is very 
wasteful to have such people underemployed, it should be evident that 
being unemployed, especially if it is chronic, is even more dangerous 
and more wasteful. This suggests that educational planners should be 
more concerned about the educationally disadvantaged when there is a 
surplus of college educated manpower, rather than about those with 
college degrees. The Matter, at least, will be employed at some 
point in time. 

The Effect on Supply of the Women's Liberation Movement 

A major long-range trend which is one element of the postindtistrial 
society is the increasing participation of women in the world of work 
on an equal basis with men. But simplistic studies of manpower supply 
and demand based on past occupational data cannot project the impact 
on the supply factor of the women's liberation movement. 

It has been recognized in one of the more comprehensive manpower 
supply azd demand Ptudies that the greatest possible sources of further 
expansion in the professions lies in the future participation of 
V7omen. Women have not entered many occupations in the past in great 
numbers because of their traditional roles as housev/ives and mothers. 
But the most recent national birth statistics for the first quarter 
of 1972 show that birth rates have dropped sharply toward what is 
called the -"replacement level" or 2.11 - the number of children 
women must bear, on the average, to replace the population. The 
current rate is estimated by the National Fertility Study as under 
2.1^, the lowest in history for the United States. The study's 
autliors wril:e that "Asiierican couples have changed their reproductive 
behavior radically. . . stabilization of population size is v;ithin 
reach." ■> The decline in births is not regarded as a fad. A number 
of social forces are allegedly responsible. These include, among 
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other things, a "swelling interest in women's liberation and more 
working wives. Thus the potential supply of women v/orkers in the 
future may be much higher in the 1970-80 decade than any simplistic 
supply and demand study would indicate. 
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SECTION IV 



A SYSTEMS APPROACH TO EDUCATIONAL PLANNING 

Education and Manpower Supply and Demand Studies 

Our review of tlis methodological problems in manpower supply and 
demand studies in the previous section makes clear that such studies 
deal at many points with the interrelationships among educational 
institutions, the job-market, and Federal, state and local government. 
These relationships are currently a very loosely articulated structure. 

The term "system" is widely used in the educational literature 
•with reference to this structure of relationships but with many 
different meanings. California is sometimes said to have a statewide 
system of higher education composed of four segments: the University 
of California, the California State University and Colleges, the 
independent colleges and universities, and the community colleges. 
State educational p3.anning agencies, such as the Coordinating Council 
for Higher Education^ are continually concerned with various problems 
and issues involving relationships among the segments of higher 
education as a "system". The Council is also interested in the nature 
of interdependencies between institutions of higher education and 
supply and demand factors affecting college educated manpower in the 
labor market. Studies of manpower supply and demand, as we have noted, 
also assume some form of systemic relationship between educational 
institutions and the job-market in which the "output" of the former 
are the "input" to the latter. The Federal government in its funding 
policies which support both individual students and educational in- 
stitutions, assumes systemic relationships between such support and 
the nation's welfare and security. -The U. S, Department of Labor 
and the California Department of Human Resources Development also 
consider the supply of college graduates in their estimates of manpower 
surpluses or shortages. The State of California clearly recognizes 
that the economic welfare of the state is dependent in large measure 
upon a continuing supply of highly educated manpower. However, it is 
also concerned that the financial support provided to educational 
institutions by the State provides appropriate benefits to the State 
commensurate with the ever-increasing revenues generated by the tax- 
payers. But do these structured relationships constitute a system? 

Non-System Characteristics of Higher Education in California 

Rational statewide educational planning requires a management 
information system that would provide information to facilitate 
planning, for the same reasons that managers of today's large cor- 
porations need management infprmation systems to plan their operations 
in a rational manner. The State of California clearly has no such 
system at the present time. This is hardly surprising since education 
in the State is not really a system in the technical sense, nor was 
the relationship between higher education and the job-market ever 
designed as a' system. Yet imbalances between manpower supply and 
demand, whether they happen to be surpluses or shortages, give rise 
to criticisms of educational "system" planning in the State and reforms 



or changes in educational curricula or programs are urged when such 
shorCageis or surpluses occur. 



That a system of higher education does not, in fact, exist in 
California is not just the viewpoint of the writers. This conclusion 
was reached in an earlier report on public and private higher education 
in California, The Challenge of Achievement y prepared for the Joint 
Committee on Higher Education of the California Legislature. The . 
authors of this report write :^ 
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California's higher education structure is at once highly strati- 
fied and highly fragmented. No single agency has authority and 
responsibility for statewide policy developraeut, the establishment 
of new institution^^ , the approval of uev/ programs, or compre- 
hensive financial planning. In past years each of the three public 
segments has been able to add enrollment, develop new programs 
and activities, build new facilities and budget available funds 
with little attention to similar activity and expansion in the 
other two segments. 



Except for isolated informal arrangements between individual 
institutions with a strong common interest, the three segments 
are operated as if they were in three different states* The 
consequence is duplication of effort, needless competition arid, 
most seriously, lost opportunities for productive cooperation 
in teaching, research and community service activities. 



No agency below the level of the Governor and the Legislature has 
authority to reallocate resources among the segments according 
to changes in statev/ide needs and objectives. 



The justification for continuing the existing stratification of 
public higher education appears to be based entirely upon 
historical accident and historically nourished loyalties, not 
upon a careful assessment of the State's needs, che needs of the 
local communities or the needs of the institutions themselves. 
As each segment has gro™, adding programs and enrollment, its 
independence has been carefully protected, and much effort has 
gone into attempts to identify different objectives and to spell 
out functional differences, so as to justify the continuance of 
« the three separate systems. 

' We need only add to this description of a non-system, which is 
limited to the three public segments of higher education, that as one 
broadens one's viewpoint to encompass the non-public educational 
institutions and the relationship between educational institutions and 
the job-market, any illusion that there is a "system" is quickly 

O 
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dissipated. From an historical perspective, the educational structure 
in California and educational planning in the State appear to be at" 
the stage of development that military command and. control systems were 
in during the decade of the 1950 's and the stage reached by industrial 
corporations in the 1960's. But in addition to this historical lag, 
there is an additional complication in that the complexities of the 
educational structure, as well as the dynamic relationships between 
educational institutions and the job-market, are less amenable to 
system analysis and to conceptualization as a system. It is essential 
however, before proceeding further with this discussion, to clarify 
m\at IS meant by the term "system". 

Definition of a System and System Concepts 

A system has been defined as. "a readily identifiable assemblage 
of elements or components (objects, persons, activites, etc.) that 
are united by some form of regular interaction or interdependence 
so as to function as' an organized whole. "2 in addition, "when the 
system is in operation, it is designed to accomplish designated results 
or to achieve a specified mission or a set. of objectives. "3 On the 
basis of this definition, the current structure of higher education 
m California does not constitute a system since it is not an organized 
whole united by regular interaction, nor does it have a specified 
mission or a set of objectives. 

While the definition of a system presented above is adequate 
as a starting point, it is desirable to list below in a more compre- 
hensive form the major attributes of a system that must be taken into 
account m any system analysis. A system possesses: 

1. oleraents or components which are interdependent - sometimes 
referred to as subsystems 

2. operations, functions, or processes- which are performed by 
subsystems either in an integrated or semi-integrated fashion 
(the degree of integration will vary with the type of system) 

3. inputs - the persons, data, or events upon which operations, 
functions, or processing are performed 



4. 



outputs - the results or products of the operations, functions, 
or processing 



5. objectives of the system as a whole - clearly defined objectives 
for the system provide the criteria for evaluating the system' 
performance 



'•s 



6. an environment in which the system operates - the environment 
provides the inputs to the system and constrains its operations 
.in a variety of ways 

7. a boundary - the system must be demarcated from its environment 
in some rational and pragmatic fashion 
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It is important to note that the entities that comorise a system 
arc relative to the vie\^oint of the observer out:side the system. 
Thus, an entity that is a "system" to one observer is a "subsystem" 
to another. One of the basic problems in systems work is determining 
the boundary of the subject system. In industry, for example, 
departments or divisions xi/ithin a corporation were frequently con- 
ceived as independent systems and, after much trial-and-error , 
wasted resources, and loss of tim^, the system concept was enlarged 
to encompass the entire corporation.^ Education in California suffers 
from this sort of problem. \Jhere is the system boundary? Can v;e 
identify a system at all? To a college president, the college may 
be regarded as a system, unique and independent. To the Chancellor 
of the California State University and Colleges, a college may be 
regarded as a subsystem within the larger ot.itewide system which 
he directs and for which he is responsible. *And to the luenibers of 
the Coordinating Council for Higher Education, the public colleges * 
may be only subsystems of a still larger system of higher education. 
Is the job-market part of the system or does it use the outputs of 
the system? There are no simple answers to these questions. 

To facilitate the following discussion of the system concept as 
applied to the structure of higher education in California, we present 
our view of this structure. It must be stressed^ that the concept is 
presented here for illustrative purposes only. It serves primarily 
to provide a common frame of reference and a basis for communication 
in a difficult and technical area* We do not jnenn to 3»*inly in what 
follows that the system we describe should be or is the system of 
higher education in California. This would be presumptuous on our part 
and is beyond the scope of this, study. But without this or some 
alternative concept, any discussion of a system of higher education 
in California is purely academic. 

A System Concept of Higher Education in California 
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Figure 1 presents one possible concept of the system of higher 
education in California. The figure shows in a highly simplified 
schematic the higher education system composed of seven major sub- 
systems enclosed within the heavily lined box. No attempt is made to 
show subsystem interrelationships in the diagram. The system's 
environment includes'. Federal, state, and local governments and the 
job-market demand generated in the economy. Three types of joj)-market 
demand are sho^m in the figure - government, academia, and industry. 
The inputs to the system of higher education are the graduates of the 
secondary schools, also shown as part of the environment of the system. 
The supply of people for jobs in indtistry coming directly from the 
secondary schools as dropouts or as graduates are shown at the bottom 
of the figure. Some proportion of this supply feeds into a category 
of "unemployed" or "unemployable". A supply of college and university 
graduates, as well as graduates of proprietary schools, ap,">renticeship 
training programs, and other training programs in industry, are sho^^n 
in the figure as outputs of the system feeding into the job market,. 
Some proportion of this supply ends up eneraployed. No formal "feedback" 
mechanism is shown in the figure. However, data pertaining to such 
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categories as "unemployed" and "unemployable" may constitute feedback 
to the system, as would information about surpluses or shortages of 
supply of graduates in the job market. Presumably such feedback 
would be of interest to the Coordinating Council for Higher Education, 
the statewide educational planning agency. With this system concept 
as a background, we shall review several important aspects of system 
design and discuss their relevance to educational planning. These 
aspects include: (1) system objectives, (2) system requirements, 
(3) subsystem interfaces, (4) standardized data elements, and (5) feed- 
back. 

System Objectives 

Man-made systems are designed to meet an objective or set of 
objectives. In education and in the related area of manpower supply 
and demand there is no common set of objectives. \e literature 
in these areas shows that there are many different kinds of objectives 
depending on where one happens to be in the overall structure. An 
instructor in a college may believe his objective in teaching is to 
reproduce his ovm kind; a university president may believe his objective . 
is to expand the range of graduate programs offered by his i.nstitution 
or increase research grant activities; "a Chancellor or the President 
of one of the segments may believe his primary objective is to build 
up the Ph. D. degree programs offered by the individual institutions 
in his, segment; a state official may believe the primary responsibility 
of higher educational institutions i?^ to prepare graduo-fep by means 
of "career education programs "^'To^entef the job-market;- and so on. 
These multiple objectives, which may be conflicting, inconsistent,, or 
irrelevant, create a sense of confusion in the educational enterprise 
and make the development of a rational educational planning function 
extremely difficult. 

As noted earlier in the quotation from The Challenge of Achievementy 
the growth of the educational structure in California has not reflected 
any consensus on objectives but is largely the outgrowth of historical 
accident. 

System Requirements 

System requirements are the performance characteristics or 
"specifications" of a system based on the system's objectives. In 
designing a system, one would not attempt to specify the volume of 
inputs the system must be able to process and how quickly without 
first determining what the system is designed to accomplish. An 
airline's seat reservation system, for example, must be able to process 
a large number of requests every day biit it also must be able to respond 
to requests within seconds.^ One could not rationally design such a 
system without knowing that the element of time is critical for optimal 
system performance. Timely response, in this case, is one of the 
system's important performance requirements. A major task in system 
design is the detailed analysis of a system's performance requirements 
based upon the definition of the system's objectives. Much of the 
difficulty in the design of systems for computerized operations is that 
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system requirements have been specified, too frequently, without a • 
clear set of objectives. The result may be a system thkt works, but 
It is a system that operates too slowly, or it cannot handle the 
volume of xnputs required of it, or it presents the results of 
operations in a form that the users of the system cannot apply. 

Many large organizations today in industry, government, and 
education operate inefficiently because they have evolved over many 
years without ever going through the rational process of deriving 
performance requirements from defined objectives. As we saw in the 
quotation from The Challenge of Achievement, this is the present 
situation in our statewide higher education system in California. 

Subsystem Interfaces 

A large system is usually composed of interdependent subsystems 
which are derived from i:he system requirements. These subsystems are 
of 5li.'^.-nnf f distinctive functions they perform. Departments 

or divisions of a large corporation, such as financa, sales, markeCine 

rlon^n,^^^' ^^"'1°'^^ f^^'^^'^^' personnel, etc., are examples of commonly 
recognized subsystems in industry. . """""-^y 

In the systems literature, subsystems are said to "interface" 
with one another when they exchange information. Typically the out- 
put of one subsystem is the input to another. To illustrate from 

ZtT^ ^^""'^ s^les "'^y be inputs to the production 

department; wnile the output of production may be an input to the 
inventory control subsystem. The exchanges of information among the 
•various subsystems that comprise a system may be extraordinarily com- 
plex depenaing upon the nature of the enterprise. Some subsystems 
may he closely integrated, as in the relationship between production 
and inventory control in a manufacturing concern, while the personnel 
department may be relatively independent of these two subsystems! 

^HpnMf"'^^^^ portion of systems analysis and design is devoted to the 
whSe H^f of functions that must be performed by the system as a 
whole, Lhc allocation of functions to subsystems, and the creation of 
appropriate subsystem interrelationships. Systems are f-requently 
designed inefficiently because the subsystem functions and interre- 
lationships reflect historical and • independent development rather than 
a rationally integrated design based on a commonly accepted set of 
objectives. Efficient subsystem interfaces cannot be designed without 
agreement among the interdependent subsystems about such items as the 
fSh^nopf T^f °" 1° exchanged, the frequency and timing of such 
exchanges, the format and content of the data to be exchanged, and 
the volume of such data. In the design of such subsystem Lt^rSces, 
the sys.em designers must also specify how the exchanges of data are 

Uems """vTT disposition of all data 

ierTn^c. ?f^^^^">Pl^' some data records will be stored for varying 
periods of time for historical and planning purposes, while other 

Se thrLsilt^'f J" r""'' disposition of such data should 
be the result ol; a rational design decision. 



The Challenge of Achievement^ in its review of the problem of 
student flow and attrition, brings out some of the gaps and 
inadequacies in the subsystem interfaces of the California structure 
of higher education.^ It notes that one of the strengths of the 
structure is the wide availability of two-year vocational and 
technical curricula. But it also points out that, from a system's 
perspective, if one wants to analyze the relationship between 
enrollment in the community colleges and graduates of the four-year 
colleges, the data to do this are not available since it is not 
known how many conununity college students who want to transfer to 
the four-year schools become dropouts instead. 6 Similarly, the 
Report notes that many students who leave the Uuxversxty of California 
eventually get degrees at other institutions but data on such transfers 
can only be estimated. Adequate records on the flow of students among 
the segments of higher education are not kept. 

Records are kept of inputs (enrollment), since the California 
Department of Finance uses such data provided by the segments 
(subsystems) to measure academic load for current budgeting purposes. 
But, as the Report notes, output (degree) records are not related to 
the budgetary process so that "it is quite possible under this system 
that appropriations might continue to rise while the number of students 
who complete programs and receive degrees declines. Another conse- 
quence of the failure of the system to follow individual students 
either as dropouts ar as they transfer from subsystem to subsystem 
is that the academic career patterns of groups of students cannot be 
traced. The current system of student data recording cannot dis- 
tinguish between inter-institutional transfers and permanent drop- 
outs. In industry, no corporation would be able to operate for 
long if it used an inventory control system in which items in the 
inventory were allowed to disappear with no record of their dis- 
position, such as identifying those items which have been seat to 
production for assembly, those that have been retained in inventory, 
and those that have been discarded as waste. 

It is difficult to see, from a systems point of view, how 
rational statewide educational planning is possible when the basic 
"product", the student, is not "tracked" through the "system" so 
that his location and status are known at all times. This is true 
not only v/hile the student is enrolled in one of the subsystems, but 
also after he leaves the subsystem as a graduate. Wliile it is not 
the responsibility of the writers to define the objectives of higher 
education in California, it would seem to us only rational that what 
becomes of a system output (a graduate with a particular kind of 
degree) is a question the system should be able to answer for a 
statewide educational planner. The system should be able to report, 
upon request, if its products have become employed, unemployed, 
underemployed, or unemployable. Without such information (feedback), 
it is difficult to see how the system^s performance can be evaluated 
and perhaps modified if such action appears warranted. An alterna- 
tive view is that the system^ s objective is merely to produce 
graduates of various types. If this is the case, no one can fault 
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the system for creating a surplus or a shortage of graduates. 
Clearly, what is at issue here is a policy decision on the common 
objectives of statewide higher education in California. 

Standardized Data Elements 

Norbert Wiener and other experts on cybernetics have noted that 
Information is an essential feature of organization.^ In the per- 
formance of any organized entity or system, data must be collected 
and monitored if measurements are to be made concerning the per- 
formance of the system. And data, to be meaningful, must be stand- 
ardized. Communication is not possible, for example, without agree- 
ment on the form and meaning of a set of letter, as in the alphabet. 
Kan-made systems of all kinds require the establishment of standardized 
data elements depending upon the objectives of the system. The 
California Department of Motor Vehicles uses, for example, the standard 
of six alpha-numeric characters for its license plates - any combination 
of three letters and three numbers. Without such standardization there 
cannot be a system for automobile licensing. 

There cannot be a system of higher education in California, no 
systematic study of manpox^er supply and demand, and no rational educa- 
tional planning without standardized data elements pertaining to such 
key factors as students, degrees, enrollment, occupations, and so on. 
One cannot plan educational programs if data on enrollment is collected 
by one institution based on full-time-equivalents and by another based 
on average daily attendance. The estabiishment of the Higher Education 
General Information Survey (HEGIS) has been a major step f onward as a 
basis for institutional recordkeeping that can be used on a statex^ide 
basis. One of the objectives of the HEGIS is '^to construct a list 
»(of discipline specialties) which is acceptable and practical for 
general institutional recordkeeping, for management information 
systems, and for program budget structure employed by higher educa- 
tion institutions. "1^^ the document describing the HEGIS specialty 
codes points out, "no centrally prepared list can precisely match the 
pattern of disciplit?.e titles and content within all ins ti tut ions. 
This is indeed, the dilemma in establishing standardized data elements 
for management information systems used for planning purposes in 
education* Unless all higher educational institutions in California 
agree to follow the HSGIS codes, or unless some central authority can 
make the codes mandatory, an efficient management information system 
and rational planning is difficult to achieve. One cannot plan or 
monitor an operation without agreement on the substantive nature of 
the operation. 

Attention should be called to the danger of having the various 
segments that comprise the higher education structure in California 
independently develop their o\m computerised student information 
systems using non-standardized data elements. A fragmented approach 
of this nature will lead to a situation that too frequently occurred 
in industry when computers were first introduced. It was not uncommon 
for each division or department of a corporation to design its own 
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information system. The result was that the eventual re-desigu of 
an integrated, corporate-wide information system was extremely 
costly and wasteful of limited resources. This danger for education 
in California is recognized in The Challenge of 'Achievement which 
states r^"^ 

To the extent that some schools and colleges are still 
developing computer-abased student information systems, 
every effort should be made to coordinate the design of 
these developing systems with the needs of the statewide 
system in mind. By so doing, the necessity for subsequent 
changes or modifications of these systems can be minimized. 
The resulting economies can be substantial. 

Statewide educational planners should be cognizant of the ultimate 
cost to the taxpayers if independently developed computerized manage- 
ment information systems must be integrated in the future to meet the 
needs of the statewide planning functions of the Coordinating Council 
for Higher Education. It cannot be assumed that the sum of informa- 
tion systems that satisfy the needs of subsystems will also satisfy 
the needs of the system as a whole. 

Feedback 

"Feedback" is the property of being able to adjust future con- 
duct based on past performance. Tho concept has been iipplied to 
machines, organisms, and^ complex systems of many types. As No'rbert 
Wiener notes, "feedback may be ss simple as that of the common reflex, 
or it may be a higher order feedback, in which past experience is used 
not only to regulate specific movements, but also whole policies of 
behavior. "^3 In a man-made system, feedback is a method of controlling 
the system's operations by "reinserting into it the results of its past 
performance."^^ We are familiar with the principle of feedback in 
everyday machines such as the elevator and the furnace. We may be 
less familiar with applications of this concept in the automation of 
processing plants, as in the steel, cheinical, cement, and petroleum 
Industries. Administrative processes in industry are also using the 
feedback concept to monitor and control various types of operations, 
such as inventory control. In such systems, 3 computer is used to 
reorder an item automatically as soon as it receives ?Lnformation that 
the amount of the item in stock has fallen below a pre-estciblished 
reorder point. 

The concept of feedback in higher education is important because 
it is conspicuous by its absence. That is, educational institutions 
do not now receive sufficient information about their students. 
Colleges and universities do not know how many of their graduates 
with a particular degree actually enter a profession requiring that 
degree- for entry. Students may drop out of school or transfer from 
one college to another without the administrative officials "tracking" 
them. Students, as well as the information about them, become lost 
to the system. It is not known if students receiving similar degrees 
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in the same college, in different colleges, or in different segments 
of higher education perform equally well once theyare employed. State 
officials do not know how the funds spent on education contribute to 
the economic growth of the state. Without feedback about these matters, 
educational institutions cannot rationally modify their future conduct 
based on past performance. 

One of the functions of a faedbcck mechanism is to prevent a 
machine, an organism, or a system from overreacting to stimuli in its 
environment. Overcompensating for stimuli may result in oscillations 
which can cause a machine, organism,, or system to run out of control. 
Thus, the purpose of feedback in an inventory control system is to 
prevent the oscillations of building up excessive inventories, at 
considerable expense, or the depletion of inventories to the point 
where production cannot keep pace with sales, again resulting in 
unnecessary expense. 1^ One of the conspicuous features of the rela- 
tionships among educational institutions, the Federal government's 
funding policies, and the job-market is the oscillations that occur 
whctreby, over relatively brief periods of tirac, surpluses or shortages 
of college graduates occur in specific occupations. Surpluses of 
certain types of graduates arc to be expected if the institutions pro- 
ducing those graduates have as their objective the production of as 
many graduates as possible wjthin the limitations of funding provided. 
Surpluses may also occur if an implicit objective is growth for the 
sake of growth. A surplus may also be the result of cutbacks in 
Federal spending which reduces job-market dem-^nd for certain types 
of graduates. The design of an appropriate feedback procedure to 
prevent such oscillations requires some consensus on the system^s 
objectives. 

Summary 

The general relationships among system objectives, system require- 
ments, subsystem interfaces, standardized data elements, and feedback 
and some associated propositions may be briefly summarized: 

1. The first step in the design and development of a system 
is the creation of an objective or a set of objectives 
that are acceptable to the users of the system. 

2. The performance requirements of the system are derived 
logically from the pre-established system objectives. 

3. A system should not be faulted or criticized for failing 
to meet performance requirements that were never derived 
from its defined objectives. 

4. Waste and inefficiency are the results V7hen subsystems of 
a larger system are allowed to develop their o\m com- 
puterized management information systems independently; 
such subsystem information systems do not automatically 
satisfy system-level objectives or requirements. 
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5. The exchange of information among subsystems should be 
based on the rc^tional allocation of functions among sub- 
systems as required to meet overall system objectives, 

6» Subsystems can interact efficiently only if they have the 
capability to exchange standardized data elements, 

7» The performance of the system can be monitored and controlled 
on a rational basis only if standardized data elements are 
used throughout the system, 

8, Data 'collected for monitoring and control purposes should 
be evaluated against pre-established objectives of the 
system, 

9, Action must be taken in a timely manner to correct deviations 
from system objectives and to control future operations so 
that stable, optimal performance is achieved and excessive 
oscillations are avoided. 

It appears evident to the writers that the contemporary structure 
of higher education in California and its relationship to its environ- 
ment does not constitute a "system" in any meaningful, technical sense. 
The linkage between educational institutions and the job-market is 
especially ambiguous. Furthermore, no system in the terms described 
in this sectiou .cau be creaLed unless there exists some ceaiiral agency 
with the authority to "^es'tablish the' obje'ctives of that system. No 
such state agency below the level of the Governor and the State 
Legislature now exists. 

Students are "processed" by educational institutions, but few 
traces of them are maintained in the form of useful records for state- 
wide purposes. Some records are kept, such as enrollment data, to 
satisfy the needs of certain state agencies, but the detailed and 
standardized data needed for statewide educational planning do not 
exist. The design of a rational management information system that 
would assist such planning would be a major undertaking. Unfortunately, 
in the absence of a statewide approach, individual colleges and segments 
are creating their o^m, unintegrated management information systems. 
Integrating these independent systems at some future time will place 
a severe burden on the resources of the state. However, the longer 
the effort to achieve statewide integration is delayed, the greater 
will be the ultimate cost. In the meantime^ the emergence of a 
large number of independent madagement systems will make statewide 
planning increasingly difficult, - 
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SECTION V 



SUPPLY AND DEMAND IN SELECTED OCCUPATIONS AND OTHER 
MANPOWER DEVELOPMENT PROGRAMS 



A. ENGINEERING 

Introduction 

The relationship between supply and demand in engineering is of 
great importance in this study since a large proportion of engineers 
in California are employed in the aerospace and defense industries. 
Employment in these industries comprises one-third of total California 
industrial employment. The State is, therefore, unusually sensitive 
to shifts in Federal funding for aerospace and defense purposes. The 
significance of employment trends for the California aerospace 
industry is shown in Table 1.-^ 

Engineering, the second largest profession (next to teaching), 
provides the largest single source of employment for men in the 
professions. Nationally, there were over one million engineers 
employed in 1968. Nationally, as well as in California, aerospace 
and defense contractors are major employers of engineers. Sultan 
notes that in 1969 about 40 percent of the 90,000 physical scientists 
and engineers who graduated were employed in aerospace and defense 
industries."^ 

The field nf engineering includes more than college graduates. 
Only about 56 percent of the persons defined as engineers in the 1960 
census had four-year college degrees. ^ Sultan estimates that in 1966, 
about 70 percent of all engineers had an engineering degree.^ Practical 
experience has been a well-established route into engineering, especially 
during the 1950-1965 period when the field grew rapidly. 

The connauni'cy colleges in California produce graduates of two- 
year ''Associate Degree Programs*' identified by student major fields, 
such as ''engineering.** The graduates of these programs must also be 
considered part of the. total supply of engineers in the state. In 
this study we shall not be concerned with persons entering the field 
of engineering without college degrees or any kind, but we shall 
include the graduates of the community colleges with majors in 
engineering in our total supply of engineers, in addition to the 
graduates of the California State University and Colleges, the 
University of California, and the independent colleges and universities. 
We shall also aggregate all degree levels since job demand data we 
have examined in this study do not always differentiate between the 
baccalaureate. Master's and Ph.D. degree levels. 

California Supply of Engineers 

The estimated supply of engineers with two-year associate, 
baccalaureate. Master's and Ph.D. degrees produced by all California 
colleges "and universities, both public and private, for the academic 
years 1967-68 through 1970-71 is shovm in Table 2. Data were not 



TABIS 1 



AVSRAG3 AJiUOAL EMPLOy>SMT TREND FOR TH3 
CALIPORriCA AEROSPACE IKDUSTRT 

1966-1971 







Chango From Prior Period' 


Tear 


Qnplojment 


Numerical 


Percent 


1966 


5'^9,000 


67,000 


13.9 


1967 


597,000 


48,000 


8.7 


1968 


598,000 


1,000 


0.2 


1969 


569,000 


-29,000 


-4.9 


1970 (ostinate) 


495,000 


-74,000 


-13.0 


1971 (forecast) 


'^55. 000 


-40,000 


-8.1 


Five yoar chango: 
1966 to 1971 




-94,000 


-17.1 



Source: Paul Sultan, The Denand for Professional Personnel in California , 
olmeo graphed, undated, p. 19. 



available from the community colleges for academic years 1969-70 and 
1970-71, and from the independent colleges and universities for 
academic years 1967-68 and 1968-69. The degree production for these 
years was estimated from the data provided by the State University 
and Colleges and the University of California. 

For estimating purposes, we have assumed that the increase in 
the number of degrees produced by the community colleges and the 
independent colleges and universities from 1967-68 through 1970-71 
xi70uld be approximately similar to the increase in number of degrees 
produced by the State University and Colleges and the University of 
California during the same period of time. To obtain the estimated, 
degrees produced by the community colleges in academic year 1969-70, 
we took the average of the actual increases in degrees produced by 
the State University and Colleges, and the University of California 
from academic years 1968-69 to 1969-70 (125) and added that average 
increase to 1,743, the number of degrees produced by the community 
colleges in 1968-69. To obtain the estimated degrees produced by the 
independent colleges and universities for academic year 1968-69, we 
used the same actual average increase of 125 and subtracted it from 
2,132 (the number they produced in 1969-70). Similar procedures were 
used to obtain the estimated degrees produced by the community colleges 
for academic year 1970-71 (163). Adding 163 to 1,868 results in a 
figure of 2,031. To obtain the estimated degrees produced by the 
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independent colleges and universities for 1967^68,. we took the average 
of the actual increases in degrees produced by the community colleges, 
the State University and Colleges, and the University of California 
from 1967-68 to 1968-69 (231). Subtracting 231 from 2.007 results in 
1,776, the figure shown in Table 2. 

Although the degree production of the community colleges and the 
independent colleges and universities for the years indicated in 
Table 2 are only estimates, we feel they are reasonably close to the 
actual figures since the upward trend for the data that are available 
seems consistent for each of the segments. 

The grand total of all degrees produced in engineering for the 
four segments of higher education in California for the academic years 
1967-68 through 1970-71, including both actual and estimated data, is 
31,764, as sho\^ in Table 2. 

We turn now to the problem of estimating degree production in 
engineering for academic years 1971-72 through 1974-75. Normally, one 
would extrapolate the increases at the overall rate shown for the 
years 1967-68 through 1970-71 in Table 2 (31.1 percent). However, 
there is evidence of a sharp decline in national enrollments in 
engineering programs which must be taken into account. This decline 
is such that a straight extrapolation of past degree production could 
not be used with any reliability to project the future supply of 
engineering degrees. 

Available information at the national level indicates that 
enrollments in engineering are falling. Betty Vetter, the Executive 
Director of the Scientific Manpower Commission, reports in Science^ 
April 7, 1972 that nationally, in the fall of 1971, graduate school, 
enrollment in engineering dropped 7.8 percent, while undergraduate " 
enrollment declined a huge 17.1 percent. A year earlier the decline 
in undergraduate enrollment was only 1.7 percent. 

In California, available data on general campus enrollment indicate 
a decline in 1971-72, but we lack current definitive data on enrollment 
in engineering. 

Drops in general enrollment are reported for many educational 
institutions in California according to the Los Angeles Times of 
April 30, 1972. The University of California at Los Angeles' general 
campus (not including the health sciences complex) has had a 10 percent 
decline this year from the 1970-71 academic year. The eight general 
campuses of the University of California (not including the medical 
center in San Francisco) dropped about 4,000 below expected enrollment 
in the fall of 1971, with total enrollment remaining almost static. 
Full-time student enrollment in the State University and Colleges« 
dropped 8 percent below estimates this year and the community colleges 
had a 4 percent decline in enrollment. Enrollment data for che fall 
of 1971 at the independent colleges and universities are not available 
in the Los Angeles Times report, but the Independent Association of 
California Colleges and Universities did report a decline of about 
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8 percent in applications for next fall among its 52 members. The . 
California Institute of Technology reports a drbp of 20 percent in 
freshman applications this year. v^Tcenz m 

Turning now specifically to engineering enrollment, available 
data show a decline in freshman enrollment at the University of 

the data'in ^^^f ^'^^ 3) . The report from which 

the data m .able 3 were taken cites the figures as evidence of the 
declining attractiveness of engineering to students since the decline 
ocT-urred during a period whei: enrollments as a whole for the University 

de%'lii"f r't?n'- "^f ' '^^-'"^-^^ enrollment in engineering 

declined by 110 students or 9 percent from 1967 to 1968. This decline 
in enrollment should be reflected in a similar decline in baccalaureate 
degrees four years later in 1971. However, our data in ?able 2 show 
9 5 oerSnt f "'^"^f University of California increased by 

9.5 percent in academic year 1970-71. This discrepancy suRgests that 
enrollment at the fresh.an level can only be used with^autfon foj 

fnf ^h/'^':'"°?.''"'' ^'^"'^^"'^^ '^he communitv coUeges 

UnfoS ' reflected in such enrollment' figures 

frf: to'i971 "° '^'^ °" ^"^^^ ''^^^'^'^ ^--^ P"^'^ 



TABLE 3 

OMrVERSITI OF CALIFORNIA FRSSIS^A.N STUEENTS 
EtJROLLSD m ElJGIiraSKQJG 
FAIL QUARTER 



Year 



Students Enrolled 



Not Change 



^ Change 



1965 


882 • 






1966 


1,111 


229 


26.0 


1967 


1,222 


Ul 


10.0 


1968 


1,112 


-110 


-9.0 


1969 


1,025 


-07 


-7.8 


1970 


1,057 


32 


3.1 


1971 


1,025 


-32 


-3.0 



^ISrf'rL''''?"^ to tho As3e=ib2y General R3so^ch CC'^J.tfer^ 
Calilornla Legislature, ^poadlx B, Docrabar. I971, p. 25, 
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At the State University and Colleges, as shox^ in Table 4, there 
is no evidence of a decline in total enrollment in engineering, either 
at the undergraduate or graduate levels, although the rate of increase 
has declined sharply. Since the students reflected in Table 4 are 
committed to at least a four-year program, there would be no absolute 
decline in degree production until the freshman cl ..:s of 1971 graduates 
in 1974, assuming there is an absolute decline iu enrollment in engineering 
in 1971^ Unfortunately, enrollment data by specialized field for 1971 
from the State University and Colleges are unavailable. 

TABLE k 

EJROLmSNT 111 BACCALAUP^TS Aim GRADUATE SNGailJSSHIiNG PEOGWMS, 
CAUFORIilA STATS UNIVERSITT AiND OOLLEGSS 

1967-1970 



Net i Net ^ 



Year 


ttidergraduate 


Changs 


Changs 


Graduate 


Change 


Change 


1967 


9,377 






- ItJ^ 






1968 


10,5^ 


1,171 


12.5 


1.561 


257 


19.7 


1969 


10,708 


160 


1.5 


l,7Vfr • 


183 


n.7 


1970 


U,226 


518 




.1.758 


1* 


0.8 



Sourcs: Stn.tigticgl Ab?trr.ct, 1971 > The California State University and 
Colleges. 

Some percentage of the community college graduates of txjo-year 
engineering programs who might normally enroll in the 1971-72 academic 
year v/ould be graduating in the follov/ing academic year. If we assume 
that enrollment in engineering at the community colleges is approximating 
the general campus decline of 4 percent in enrollment this year, or may 
be an even larger decline in light of the national data, a decline in 
•^^lajors in engineering programs would occur in 1972-73. 

Several reasons may be offered to explain the decline in enroll- 
ment this academic year: ' 

1. Rising costs of higher education, especially at private 
institutions. 

2. A decline in federal funds for fellox/ships, traineeships, 
and research assistants from the peak year, 1967-68. 

3. A poor job market for college graduates. 

4. Disenchantment with higher education on the part of both 
. parents and students. 

5. The feeling of many students that higher education programs 
are irrelevant to more pressing social problems. 

6. The advent of the draft lottery and the elimination of 
exemptions for college students (freeing young men to work 
or travel) , 
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7. A trend toward "deferred admissions" in which students are 
accepted by a college but are not required to attend for 

a year or two. 

8. A general disenchantnent with science and engineering 
accompanied by a switch in interest to "people-related" 
programs. 

Close observers of the educational scene believe, however that 
the negative attitude of students toward a field such as engineering 
IS only a temporary phenomenon. The director of admissions at the 
.alxfornxa Institute of Technology is quoted as saying in the Los ' 
Angeles Times article referred to above, that young people have 
turned against science and engineering because "they feel technology 
has made a botch of things in general." But he believes that "by 
next year common sense will return... people will realize that if 
we re going to get rid of pollution, it's going to be the scientists 
and engineers who are going to do it." 

In light of the data on declining rates of degree production 
shoxm m Table 2, declining enrollments in Tables 3 and 4, and the 
evidence of declining interest in engineering both nationally and in 
California as indicated earlier, we have made toro alternative projections 
of the number ot degrees that may be produced in engineering from 
academic year 1971-72 through 1974-75. The first projection is based 
on the assumption that past growth rates are no longer meaningful and 
that approximately the same number of degrees produced during the past 
four years (31,764) will be produced in the next four years. This 

lQfi7 ?o?f f """"^^ °^ ^^'^28 degrees from academic year 

.1967-68 through 1974-75. 

The second projection assumes a decline of 5 percent in degree 
production, or 1,588 degrees, from 1971-72 through 1974-75. This 
would amount to an estimated 30,176 degrees produced for this period 
and a total of 61,940 degrees from 1967-68 through 1974-75. A decline 
larger than 5 percent is a possibility that cannot be ignored. However 
we have no data specific to California on which to base a larger 
decline. The most significant factor is that most of the students 
who will be graduating during the period from 1971-72 through 1974-75 
are already enrolled in engineering programs. It should be stre ssed 
that after . 1975 a sharp decline in en aineP.Wn^ " degrees in California 
may occur . We should also note here that attrition rates have not 
been considered in our supply projections since such data were not 
available. Nationally, attrition rates in schools of engineer-'ne 
haye ranged has high as 50 to 60 percent. If attrition was included 
in our supply projections, the decline would be larger *:han we have 
indicated. 

California Demand for Engineers 

^The official source of dati on the demand for engineers in 
?Q^o^^'''^" Manpow->.v Needs to 1975 published in October, 

lybJ by the California Department of Human Resources Development. 
Accordiivi to this document, the total demand for all types of engineers 



from 1968 through 1975 will be 66,400. This figure includes 50,600 
new jobs created by industrial expansion and 15,800 for replacement 
needs resulting from deaths and retirements. 

If we compare our tv7o alternative supply projections of 63,528 
and 61,940 degrees for the same period of time with the official demand 
figure of 66,400, the results are an estimated shortage of 2,872 for 
the first alternative and a shortage of 4,460 for the second alternative. 

Unfortunately y the estimated demand made by the Department of 
Human Resources is based on national assumptions as set forth in 
Tomgxxow's Manpower Needs, Bulletin Number 1606, published by the 
U.S. Department of Labor in February, 1969. These assumptions 
include a national civilian labor force of 91.4 million in 1975 
with a national unemployment rate of 3 percent. It is also assumed 
there will be no war or other cataclysmic event that might affect 
the rate and nature of economic growth, and that research and 
development (R & D) expenditures will continue to grow but at a slower 
rate than in the decades of the 1950 's and 1960's. The average 1975 
civilian labor force in California is estimated at 9,600,000 with an 
unemployment rate of approximately 4.5 percent. 

The assumptions made by the, U.S. Department of Labor were made 
prior to the economic downturn of 1969-1971 which was not foreseen 
and the spectacular decline in Federal funding for R&D, airlines, 
defense and aerospace activities (see Table 5). The total peak 
funding was in 1968 at 11.4 billion dollars and declined steadily 
thereafter. The estimated demand of 66,400 new engineers between 
1968 and 1975 for California is", therefore, unreliable and probably 
far in excess of job demand conditions that will exist during that 
time period. Therefore, these figures may, only be used as a base of 
departure fox comparing supply with demand and for reviewing some of 
the key problems in evaluating supply-demand relationships. 

Problems in Estimating Engineering Supply and Demand 

Unemployment in Engineering 

IThile the source documents we have examined on unemployment among 
engineers disagree on the exact number of unemployed in California^ 
all agree that the rate is higher in this state than in the nation as 
a whole. The actual number of unemployed engineers in California 
varies from an estimated 10,800 in 1970 by the Department of Human 
Resources Development to between 20,000 to 30,000 in a report 
prepared for the California Assembly Science and Technology Advisory 
Council. According to the National Science Foundation, unemployment 
among engineers reached 5.3 percent in California in June-July, 1971.^ 
Orange County and the Los Angeles-Long Beach area had unemplojrment 
rates of 7.4 and 6.6 percent respectively. ^ The Manpower Report of 
the President shows higher unemployment rates for exactly the same 
period; 9.0 percent in Orange County and 7.1 percent for the Los 
AngeleS"Long Beach area.^ This source also gives an unemployment rate 
of 6.6 percent for San Jose and 4.5 percent for San Diego. ^ Unemployment 
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TABLS 5 

CONTRACT AWARDS IN CAUFORNIA 
(INHIIIIONS) 



Fiscal Tear 


COD 


NASA 


Airlines 


Total 


1961 


$5,277 


$ 900 


$ 900 


$6,316 


1962 


5.993 




800 




1963 


5.836 


1.098 


600 


7,53^ 


196'f 


5,101 


1,663 


1,100 


7,86!^ 


1965 


5.15^ 


1,876 


1,200 


8,230 


1966 


5.613 


1,808 


1,800 


9,4a 


1967 


6,689 


1,563 


2,500 


10,752 


1968 (peak year) 




1,318 


3.600 


11,390 


1969 


6,82(1 


l,0't6 


2,800 


10,670 


1970 


5.82;^ 


875 


3.300 


9,999 


1971 (ostinate) 


5,000 


865 


2,800 


8,665 


1972 (estimate) 


5.500 


600 


2,;ioo 


8,500 



Source: Prosent and Fiituro Tcr linolo flcal Erml py nent in California ^ 
A Iloport to tho Assembly Gsneral Kosoarch Coir4ttoo CaliXoiniia 
Loglslatxuro, D3CQn;bor, 1971 » p» 9. 



for engineers nationwide in* the first part of 1971 was, by contrast, 
only 3.0 percent, according to both the Manpower Report and the 
National Science Foundation. It should be noced that in 1971 the 
national unemployment rate of engineers was about four and one-half 
times as high as three years earlier, according to the Manpower 
Report.'^^ The National Science Foundation data show only a 1.6 
unemployment rate in the spring of 1970, just one year earlier. 
The unemployment of engineers is actually worse than the figures 
above indicate. Of the employed respondents in the National Science 
Foundation survey of engineers on which its data was based, 6.9 percent 
reported they were working in non~engineering positions. rjry^^ 
reasons given for accepting such positions included the lack of 
available engineering positions, among other things. 

These data on unemployment for engineers indicate that the "rosy 
glow" assumptions used by the Department of Labor and adopted by the 
California Department of Human Resources Development to obtain the 
demand figure of 66,400 for engineers cannot be used as a basis for 
estimating the real demand. ^3. 



The Role of the Federal Government 



In recent years. Federal and state government officials have been, 
calling for the nation's colleges and universities to be responsive 
to the needs of the job market and to prepare students with marketable 
skills. A high official in the U.S. Office of Education, for example, 
has suggested a "refocusing of education to give all young people 
realistic preparation for the job market, whether they leave school 
at the minimum penaissable age or go on to institutions of higher 
learning . "^^ (Emphasis is ours.) Governor Reagan of California in 
a recent speech has emphasized technical and occupational training in 
public schools. The Los Angeles Times of March 23, 1972, quotes the 
Governor .as saying: "During the recent job market slump it became 
obvious that our higher educational system has been able to turn out 
more graduates than the economy can absorb." This statement was made 
in the context of a speech calling for urgent educational reform. The 
implication appears to be that higher educational institutions have 
not been responsive to job market demands. The evidence in engineering 
does not support such a conclusion. 

Our data show that it was the Federal government that provided 
the funds to increase the supply of engineers; it created the demand 
for engineers by providing funds for R&D and for the defense and 
aerospace industries; and it has created the current surplus of 
engineers by .precipitously withdrawing those funds. The evidence 
shows that, at least in cngiuaerius, both studeixts aud Cuucattonal 
institutions were responsive" to the demand. This, of course, does 
not imply that in other fields of specialization higher educational 
institutions may not have been responsive to the job market, or that 
occupational training is not needed at lower levels of the educational 
system. 

The Manpower Report of the President describes how the Federal 
government brought about the supply and demand "roller coaster" 
effect in engineering i^^ 

In 1962, a panel of the President's Science Advisory 
Committee concluded that a serious shortage of highly 
trained personnel existed in engineering, mathematics, 
and physics. It called for federally supported trainee- 
ship programs and other aid to graduate education 
in these fields. 

... federally financed fellowships and traineeships in 
engineering, mathematics, and physics were increased 
nearly sixfold ...between 1960--61 and 1967-68. 

At the peak in 1967-68 and- the following year, 1 out 
of every 6 full-time graduate students ... held a 
federally supported fellowship or traineeship. 

At this point the Federal government began to withdraw its support 
in these fields. 
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Federal expenditures for R&D programs at colleges and 
universities also rose throughout this same period. It provided 
$405 million in 1960, $1.3 billion in 1966, and $1.6 billion in 
1971.16 

At the same time that it was pumping up the supply of engineering 
graduates, the Federal government was cutting back the funding for 
those activities that employed engineers. California, in particular, 
was hurt by these cutbacks. The rise and decline in Federal contract 
awards in California by the Department of Defense, the National 
Aeronautics and Space Administration and expenditures by the airlines 
are shown in Table 5. In response to the decline of Federal spending 
in aerospace and defense industries and also in response to declining 
expenditures for new aircraft by the airlines industry, employment 
of engineers reached a plateau in 1967-68 and then underwent a sharp 
decline throughout 1969-70 (see Table 1).. 

With current uu3mployment and falling college and university 
enrollments in engineering, the Federal government appears to be 
initiating the "roller coaster" climb once again. 17 xhe U.S. -Depart- 
ment of Labor describes the new reccJmmendations in Federal funding 
as they may affect the employment of engineers r^^ 

During 1971, the President directed the Domestic 
Council to review the adequacy of the country's 
R&D effort in the light of national needs. 
Following rhis review, an increase in Federal R 
& D funding of $1.4 billion, or 8 percent, above 
fiscal 1972 was provided for in the 1973 budget 
recommendations. This includes a rise of $700 
million, or 15 percent, in civilian R&D aimed 
toward the solution of long-range domestic 
problems - with new emphasis on the fields of 
energy, environment, transportation, health, 
natural disasters, and drugs. An important 
innovation is a proposed experimental program of 
Fed'^.ral incentives to increase industrial and 
other non-Federal investment in R & D and its 
applications. In addition, an increase of $700 
million in defense R & D is recommended. Tnese 
increases in R & D funds will assist in expanding 
employment opportunities for scientists and 
engineers for both universities and private 
industry. 

The President's budget recoimnendations for 1973 were hailed by 
Edward E. David, Jr. in an editorial in Science, April 28, 1972. He 
describes the President's message oh science and technology vjhich 
went to Congress in March, 1972 containing the 1973 budget recommen- 
dations as a landmark, laying ''the foundations for a coherent science 
policy for the United States. . He points out that problem-solving 

on the domestic front is the fastest: grov/ing component of the fiscal 
1973 budget, "some 15 percent this year as opposed to a 9 percent 
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growth in defense R S.D." David concludes that the President's 
message is ''pro-science and pro- technology and that the President 
"projects a bright future for science and technology...." 

We should point out, however, that the recommended increase in 
financial support for domestic problem-solving, even if approved by 
Congress, will do little to alleviate the plight of currently 
unemployed aerospace defense engineers, particularly those over 40 
years of age who are the largest proportion of unemployed. And the 
8 percent growth from fiscal 1972 in defense R&D expenditures will 
compensate only to some extent for the past declines in DOD and NASA 
spending. 

It may well be that the 1973 budget recommendations lay the 
foundations for a coherent science policy. But insofar as manpower 
supply and demand is concerned, we quote from the Manpower Report:^^ 

Clearly, the Federal Government needs to take into 
consideration the manpower implications of programs 
for which it is the principal supplier of funds or 
the primary purchaser of output. That shifts in 
these major Federal programs can lead directly to the 
employment (or unemployment) of large numbers is 
evident from the figures...'. 

...the Federal Government must ba^^par^ficul-arly ^alert 
to the impact of its-^progratarcing on the supply of and 
demand for professional manpower. 

Finally, in identifying the manpower lessons of the 1960-70 
decade, the Manpower Report states 

..•the Federal Government has been directly .and indirectly 
responsible for large-scale fluctuations in the demand 
for manpower. 

Other experts in the manpower field have independently reached this 
same conclusion. John Folger, Executive Director of the Tennessee 
Higher Education Commission, writes, for example, "...the important 
point is that governmental priorities are increasingly becoming the 
determinants of shifts in manpower demand. "^^ And E. Wight Bakke of 
the National Manpower Policy Task Force has stated that the Federal 
government must bear a large degree of responsibility for the current 
unemployment and "inexcusable wastage" of human resources among the 
more skilled and better educated segments of the labor force. He 
concludes that "changes in Federal policy are clearly responsible 
for most of the present difficulties."^^ 

Our survey of the available data on manpower supply and demand 
for engineers and of the literature on the subject leads us to agree 
with this conclusion. As a result, it is difficult for anyone to 
estimate with any accuracy the future demand for engineers. The 
projections of the U.S. Department of Labor were wrong in 1969 
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( because it could not anticipate the economic downturn and the cutbacks 

in aerospace/defense spending and other types of Federal expenditures 
that supported the employment of engineers. It now appears that such 
expenditures may once again begin to rise, but we cannot be sure until 
the Congress acts on the President's recommendations. We also cannot 
anticipate what will happen to such expenditures in the years beyond 
1973 xn the absence of a coherent and long-range Federal manpower 
policy for engineers. 

Short-Range vs. Long-Range Supply, Demand, and Need 

Two additional problems complicate any attempt to define clearly 
the relationship between supply and demand for engineers in California. 
The first pertains to the necessity to differentiate between short- 
range and long-range demand, and the second pertains to the need to 
. differentiate between the terms, "demand" and "need." 

Our data indicate that at least through 1975 there will continue 
to be a surplus of engineers in California. However, looking beyond 
1975, there is disagreement among the experts in the manpower field 
as to whether there will be a continuing surplus or a shortage. Allan 
M. Cartter is one of the pessimists. In reviewing scientiiric man- 
power for the period 1970-1985 he finds .a serious oversupply of 
Ph.D. 's in various fields. He writes:^^ 

(2 Except for brief periods of time, and for some 

subspecialties we have never experienced such an 
overall growth rate for doctoral scientists and 
engineers in the past. My personal belief is that 
we are on a course which would result in about one- 
third too many Ph.D.'s produced in the latter part 
of this decade, and perhaps one-half too many in 
the 1980's, for the types of employment we have 
known in the past . (Emphasis in the original.) 

In a similar vein, writing about the increasing number of college 
graduates expected in the 1970's (an anticipated 50 percent increase) , 
the Manpower Report concludes^^ "In all probability, the general 
scarcity of professional personnel and intense demand for college 
graduates which prevailed during most of the 1960 's have come to 
more than a temporary end. The unique conjunction of demand and 
supply factors which produced this shortage. . .will not recur in the 
foreseeable future." (Emphasis is ours.) 

E. Wight Bakke disagrees with those who foresee oversupplies for 
scientists and engineers. He points out that future breakthroughs in 
science and technology cannot be predicted, He writes: "The only 
prediction that can be safely made on the basis of experience is that 
the need for scientifically trained manpower expands with every 
scientific discovery. "^^ He notes that the projections by Cartter • 
\ '"^^'^ Department of Labor indicating the probability of an over- 

supply of Ph.D. 's in the future are based on "the types of employment 
we have known in the past."''' 
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Botty Vctter is concerned. about the long-range effect of "scare 
stories about unenployed scientists and engineers" in an editorial 
in So.ence on April 7, 1972* She notes the drop in enrollments in 
these fields and that this means fewer degrees will be granted in the 
years ahead. She then writes: 

However, the needs for technologically trained experts to 
meet national and social goals will not have diminished by 
the time these smaller classes emerge from the educational 
pipeline. We will still be trying to erase urban blight, 
produce adequate clean energy, purge the environment, 
create effective transportation systems, and provide 
adequate health care, while maintaining our national 
defense and continuing some level of space exploration. 
If the state of the economy and a reordering of national 
priorities has enabled us to convert these needs into 
demand (meaning jobs), the supply of technologically 
trained specialists may again be too small in a few years. 

Frederick E. Terman asserts there is not a surplus of Ph.D.'s in 
engineering and need not be in the future. The problem, he maintains 
is that engineers have been trained in the past as narrow specialists; 
that they are not trained broadly enough to meet industry's needs and 
to help solve social problems. The problem is thus not one of an 
imbalance between supply and demand, but of "searching out new- needs 
and hitherto neglected opportunities, and then developing the man- 
power markets thus defined." 

The introduction of the concept of need as distinct from demand 
by Vetter and Terman immediately alters the notion of an oversupply 
of engineers or other types of professional manpower. The Staff 
Report of the Commission on Human Resources and Advanced Education 
defines the "need" for college graduates to be the numbers required 
to fulfill socially desirable goals. Applying this concept of 
need, rather than demand, the Commission writes: 

To a considerable extent, our concern with the adequacy 
of manpower supplies arises from the gap between our 
ideals for service and the number and quality of people 
who are available to provide that service. This view 
of our manpower problem compares the supply with the need 
for personnel, rather than with the demand estimated from 
past trends in the economy. A projection of needs, compared 
with available supplies. . .indicates a big gap between the 
estimated number of college-educated people our society 
could use, and the number of college graduates we have 
projected to be available in the next decade. 

The Commission report, one of the most comprehensive we have 
reviewed for this study, goes on to point out an additional problem: 
"...the concept" of an oversupply of college graduates lacks meaning, 
since as the supply of graduates grows, the standards for occupations 
also shift, so that some growth in demand for college-educated persons 



will occur 



On the sublect of forecasting demand for engineers, the Commission 
report states:^^ 

Methods do not exist for making reliable and meaningful^ 
forecasts of demand for engineering graduates, whether 
long-terra or short-term forecasts. If it is possible 
to develop such methods it will be at great cost... 
forecasts are heavily biased by the economic condition 
existing at the time they are made. 

This conclusion is borne out by the Commission report itself which 
was written before the 1969-71 recession and which predicts shortages 
of engineers. 

The Manpower Report is optimistic about the requirements for 
engineers in the long run. This optimism "derives from the crucial 
role of these professions (science and engineering) in scientific and 
technological progress essential to the country^s economic well-being, 
to the solution of its domestic problems, and to the national defense. "^^ 

The Manpower Report finally concludes that the recent weakening 
in the demand for scientists and engineers is only a temporary condition 
that will be changed with an acceleration in business activity. The 
report states 

...during the 1970's as a whole, sustained economic and 
employment growth in the country generally will almost 
certainly entail enlarged demand for scientists and* 
engineers, though the rate of increase in their employment 
is likely to be slower than the forced-draft expansion 
of the 1960 's. 

Conclusions 

All long-range forecasters dealing with the period from the 
present to the year 2000 v;hose work we have examined anticipate 
continuing growth in the demand for scientists and engineers. 
According to such scholars and experts as Daniel Bell, John Kenneth 
Galbraith, Derek J. de Solla Price, Peter Drucker, Herman Kahn, 
John McHale, Kenneth Boulding, Burnham Beckwith, et al., the United 
States is becoming a "pes tindus trial society" characterized by the 
continuing growth in the amount of knowledge (at an exponential rate) , 
thG increasing importance of education, and increasing requirements 
for prof essionalization. Knowledge and service workers will gradually 
replace blue-collar and production workers in such a society. The 
knowledge industries will grow in importance relative to the traditional 
production industries. In such a society, education increasingly 
becomes the key to social mobility and enhances the employability of 
the individual. Over the long term, such a society will have a 
steadily growing demand for professional, technical, and kindred 
workers, including engineers. 
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If these scholars. and experts are correct in their assumptions ] 
about the direction of our society, and we believe they are, action 
should be taken by both state and Federal authorities to provide 
continuing support for engineering students but only in the context 
of a long-ran^e m a npox^yer policy^ preferably coverint^ the years from 
1975 through 2000 > Action is immediately .needed to counteract the 
apparently waning interest of young people in career fields related 
to technology such as engineering. We believe that young people 
will be attracted to engineering once again if it is made clear by 
state and Federal authorities that technology will be used to solve 
pressing human, socia^. , and national problems in such areas as 
environmental pollution, housing, transportation, clean energy 
sources, and so on. 

A major problem we have found in this study of engineering is 
the apparent over-reaction by both students and government officials 
to short-range fluctuations in supply and demand factors. As we. have 
seen, student enrollments appear to reflect current manpower surpluses. 
Government officials are suggesting basic changes in educational 
practices based on a current manpower surplus and they have acted in 
the past based on a then-existing manpower shortage. The use of the 
U.S. Bureau of the Census data in supply and demand studies usually 
results in analyses spanning only one decade or even shorter periods, 
of time for which data happens to be available. Overreactions are 
inevitable when the time span considered is a decade or less and 
when manpower data is limited to a comparable time period. 

The relationship between supply and demand in engineering in 
this study illustrates the well-known problem in the systems fieis? 
of over-^compensation resulting in oscillations.^^ Oscillations occur 
in heating systems, in the profit and loss of a corporation, and in 
the economy of a country. To prevent oscillations, some form of 
"feedback" control mechanism is required, as in the case of the 
thermostat in heating systems. The purpose of the thermostat is to 
collect information pertaining to deviations of tlie system from a 
pre-specifled temperature and then to turn the system "on" or "off." 
Today, in manufacturing, computers are being used successfully to 
prevent excessive oscillations in inventory control. The problem in 
education is that there is a time discrepancy between the sensing of 
a condition, such as a manpower surplus, and the initiation of corrective 
action, such as the curtailment of a Ph.D. program in the surplus 
field. The decline in student enrollment in engineering may make 
sense in terms of current job market conditions, but may not make 
sense in terms of future demands. The students in professional 
programs need information about the future, not about the present. 
To eliminate such time discrepancies, educational systems must 
develop better mechanisms for: 

1. detecting both present and future demands and needs; 

2. detecting deviations (a shortage or a surplus) from a 

desired condition through timely collection of essential ^ 
data; 

3. comparing the collected data with pre-established 
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objectives; and 

4. taking corrective action to eliminate undesirable 
oscillations in manpower supply and establish suable 
production of required manpower in relation to a long- 
range plan . 

^^hile education is a much more complex system than a manufacturing 
process, there is much that could be done to decrease the oscillations 
we have found to exist in the field of engineering. We shall make 
some recotnmendations along these lines in the final section of this 
report. 
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B, CHEMISTRY 



Introduction 

Analysis of the supply and demand relationship in chemistry is 
important because the field is the largest of the physical sciences 
in terms of employment and the physical sciences are the foundations 
of our technological and industrial society. The economic well-being 
of the nation depends upon the continuing creation of a supply of 
competent scientists adequate to meet all possible demands. Also, as 
the Manpower Report of the President points out, the nation "has a 
heavy investment in the education of its professional workers, and any 
underutilization of their talents and training represents a national 
loss."-*- 

In view of the heavy dependence of our society, upon science and 
technology, we might expect that the physical sciences would be 
increasing more rapidly than the humanities or social sciences. From 
1955 to 1959, mathematics and the physical sciences did have the 
highest rate of growth, but during the period from 1960 to 1965 the 
physical sciences only grew about 35 percent x^hile the biological 
sciences (excluding the health professions) rose about 45 percent 
and both the humanities and the social sciences increased about 70 
percent. 2 

More recent data available from the National Science Foundation 
shovr ominous signs. The Foundation reports that enrollments and 
degrees in the physical sciences are lagging behind other fields of 
study. 3 Relative interest in science has been steadily declining. 
Among all enrollments, the physical sciences have declined from 8 
percent to 5 percent of the total from 'i960 to 1970.^ And in chemistry, 
there were 3 percent fewer graduate students enrolled in 1970 than in 
1967. The U.S. Department of Labor in its bulletin. College Educated 
Workers, 1968-80 r published in 1970, concludes that "based on past 
patterns of study and entry to the profession, the'supply of chemists 
is expected to fall short of demand."^ 

The most recent data available on student enrollment in chemistry 
indicate a dramatic turnabout in student interests. It is essential 
to determine the extent of this change since the long-range interests 
of California and the nation are dependent in large measure on the 
results. 

California Supply of Chemists 

The actual and estimated supply of chemists vjith baccalaureate. 
Master's, and Ph.D. degrees produced by the independent colleges and 
universities, the California State University and Colleges, and the 
University of California for the academic years 1967-68 through 
1970-71 is shov/n in Table 6. The table does not include data on 
associate degrees awarded by the community colleges. Information on 
graduates wLth chemistry majors were not available from the community 
colleges since these colleges aggregate graduatceJ by student-declared 
majors in a hroad category called "Natural Science and Mathematics." 
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As in the case of engineering, degrees awarded by the independent 
colleges and universities V7ere not available for academic years 1967- 
68 and 1968-69. To obtain estimates for these years, we used the same 
assumptions and procedures that were used in estimating engineering 
degrees. Therefore, the figure 321 for degrees produced by the 
independent colleges and universities in 1968-69 is based on the 
average decrease of 49 degrees awarded by the State universities and 
colleges and the University of California for the academic years 
1968-69 and 1969-70. The figure of 211 degrees awarded in 1967-68 is 
based on the average increase of 110 degrees produced by the State 
universities and colleges and the University of California for the 
academic years 1967-68 and 1968-69. The sum of all degrees awarded 
by each of the segments, both actual and estimated ^ sho\m in Table 6 
from 1967-68 through 1970-71, is 4,126. 

Unlike engineering degrees which show increases each year from 
19 67-68-th rough 1970-^71, although at a declining rate, the degrees 
awarded in chemistry, as shown in Table 6, reached a peak in 1968-69, 
declined in 1969-70, and then rose slightly again in 1970-71.- The 
net change over the four-year period is an increase of 25.2 percent. 
It should be rioted, however, that the trend in degrees awarded is 
do\m at both the independent colleges and universities and the State - 
universities and colleges from the peak year, but with an increase of 
15.6 percent in 1970-71 at the University of California. Thus, we 
have no clear trend in degrees awarded in chemistry for the three 
segments for which we have data. 

We turn now to the problem of estimating degree production in 
chemistry for academic years 1971--72 through 1974-75. As we have 
noted, there is no clearcut trend that can be extrapolated from the 
degree data. However, unlike the evidence of declining enrollment 
in engineering, in chemistry there is evidence of a sudden increase 
in enrollment (see Table 7). We shall look first at the national 
scene and then at available data on California. 

Writing in Science about national data, Betty Vetter states that 
"in the physical sciences, the number of bachelor's degrees in 
chemistry dropped in 1970 from the previous year and is expected to 
stay about level through 1972. Unexpectedly large enrollment in 
first-year and organic chemistry in the fall of 1971 may raise the 
number of baccalaureate degrees by 1974." (Emphasis is ours.) By 
contrast, enrollment in physics began dropping in 1969-70 and has 
continued to decline since. 

The unexpected increase in enrollment in cliemistry courses has 
apparently also occurred in California, but as early as 1970. Available 
data on two major west coast universities, the University of California 
at Berkeley and Stanford University show record enrollment in freshman 
chemistry.^ At Berkeley in 1971, more than 1,600 students applied to 
enter the first part of the freshman general chemistiry course, almost 
double the number in the fall of 1969. The increase in enrollment in 
this course from 1969 through 1971 is shown in Table 7.9 
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ENROIIi-EN'T IN FIGSHJ'L'aj G3::BR.\L CKSMISTRY, 
UNIVSRSITT OF CAilFORICiyL, BHlRKELil 



19^9-71 


Year 
(Fall quarter) 


Enrollment 


Net Change 


^ Change 


1969 


850. 






1970 


1,150 


300 


35.3 


1971 


1,600 




39.1 • 




Tko year change: 


750 


83.2 



At Stanford University the rise in enrollmeiit is equally startling. 
The first year course in chemistry has had a 90"percent increase in- the 
past two years. 10 Stanford also reports that the new interest in 
chemistry is being sustained since student enrollment In second year 
courses are proportionate .to thos^ in the beginning courset* last 
year. As to the reasons for the sudden increase in chemistry enroll- 
ment and sustained interest, Stanford University officials have 
speculated that the rise was due to an increased interest by students 
in environmental problems and in pre-medical work.^ 

Students at the California State University and Colleges are also 
showing increasing interest in chemistry from academic year 1967-68 
through 1971-72. The enrollment data in Table 8 indicate a substantial 
increase in undergraduate enrollment in 1968-69. This is followed by 
a continuing increase in graduate enrollment beginning in the following 
year and continuing- through 1971-72. Overall, enrollment begins to 
climb in 1970-71. For the five-year period from 1967-68 to 1971-72, 
enrollment is up a significant 32.1 percent despite a slight drop in 
1969-70. The grand total for enrollment for the five-year period is 
10,028. 

To project the total undergraduate and graduate degrees to be 
awarded in chemistry for all California institutions of higher 
education, we shall use what would appear to be a conservative rate 
of increase, the 32.1 percent rise in total enrollment at the State 
universities and colleges during the academic years 1968-69 through 
1971-72. These students would receive their degrees between 1971--72 
and 1974-75. A 32.1 percent increase above the 4,126 degrees awarded 
from 1967-68 through 1970-71 x-7ould be 1,324 additional degrees or a 
total of 5^450. If we use a less conservative rate cf increase at a 
mid-point between the increases at the State universities and colleges, 
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the University, and the independent colleges and universities, let us 

say 60 percent, the increase above 4,126 degrees would be 2;^ 476 additional 

degrees or a total of 6^602 degrees. 

The grand total of all degrees produced in chemistry for the three 
segments of higher education in California for the academic years 
1967-68 through 1974-75 for the first alternative projection would 
therefore be 9,576 and 10,728 for the second alternative. These 
figures are obtained by adding the projected numbers of degrees for 
1971-72 through 1974-75 to uhose already granted or estimated from 
1967-68 through 1970-71. 

California Demand for Chemists 

The demand for chemists from 1968 to 1975 estimated in California 
Manpower Needs to 1975 is 5,400, including 4,200 for new jobs created 
by industrial expansion and 1,200 replacements due to deaths and 
retirements. ^2 xf we compare our two alternative estimates of degree 
production of 9,576 and 10,728 for the same period of time, 1968-1975, 
we. have a surplus of 4,176 for the first alternative and a surplus of 
5,328 for the second. 

There are two major difficulties with these figures. The first 
is that the demand estimate of 5,400 may be too high because it is 
based on the U.S. Department of Labor's "rosy glow" assumptions that 
have proven to be erroneous, as discussed in our previous seclion on 
engineering. Based on those assumptions, the Department of Labor has 
concluded that the supply of chemists would be below requirements 
through 1980.^3 

The second problem pertains to the real meaning of enrollments 
in chemistry classes and the relationship of such enrollments to 
degrees in chemistry. In the case of engineering there is no problem 
relating the two factors. In the case of chemistry, the surpluses 
noted above may be spurious to the extent* that students enrolling in 
chemistry courses may not be planning to become chemists. Unfortunately, 
we have no data on the long-range objectives of students currently 
enrolling in chemistry classes. We do not know what proportion are 
interested in traditional occupations in chemistry, what proportion 
are preparing for careers in the health professions, and v/hat proportion 
are interested in new fields such as environmental problems and 
pollution. 

However, even if we assume that one-half of our estimated numbers 
of graduating students from 1971-72 through 1974--75 for both projections 
are planning to enter the health professions and not chemistry, we 
would have 6,851 degrees in chemistry for the first alternative for 
the period from 1968 through 1975 and 7,427 for the second. If, 
therefore, the Department of Labor *s demand estimate of 5,400 is . 
correct, there would still be a surplus of chemists, 1,451 in the 
first case and 2,027 in the second. If the demand estimate is too 
high, due to the "rosy glow" assumptions, the surplus of chemists 
would be even larger. 
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Problems in Esttmating Supply and Demand for Chemists 

We have already touched upon the unexpected increase in enroll- 
ment in chemistry courses which may affect the supply of chemists 
and upon the unreliability of demand estimates projected through 1975. 
The relationship between supply and demand for chemists may be brought 
into sharper focus by reviewing: (1) unemployment in chemistry; (2) ' 
the responsiveness of students to the job market; and (3) the academic 
demand for chemists. 

Unemployment in Chemistry 

The unemployment situation iti chemistry may be indicated by the 
fnn^^!!''*' American Cliemical Society (ACS) is asking each of its 
100,000 members to donate a minimum of ten dollars to a new "emergency" 
fund to alleviate unemployment among the nation's chemists.!^ The 

t^Lo^r^'^^ ^^^^ ^'?n°^ °^ ^-^ members are unemployed and another 
6,000 malemployed."15 it also reports that June graduates are 
having more difficulty finding jobs this year than last year. 

In a National Science Foundation (NSF) survey, scientists at the 
national level reported an unemployment rate of 2.6 percent for Spring, 
ly/l, as compared with 1.5 percent in the spring of 1970.16 por the 
field of chemistry, the NSF data show, an unemployment rate of 3.0 
percent nationally and 3.8 percent in California. 17 Approximately 
42 percent of all the unemployed scientists, including chemists, 
were located in California. 1^ 

According to the annual 1971 starting salary survey made by David 
Roethel and Charles R. Counts for the ACS, unemployment is at an all 
time high for recent graduates in chemistry and chemical engineering. 19 
The survey finds that one in four 1971 chemistry graduates found full- 
time employment, thus the situation was worse than in 1970 when two 
out of five graduates had jobs. Unemployment among the 1971 chemistry 
graduates doubled from 5.1 percent in 1970 to 10.3 percent in 1971. 
For holders of the bachelor's degree, unemployment reached 11.6 percent. 
One might expect that such unemployment rates would turn students 
away from chemistry. 

Responsiveness of Students to the Job Market 

The evidence on unemplo>Tnent in chemistry is clearcut. It is 
similar to unemployment in engineering. But while students, have shown 
declining interest in engineering, as reported in the previous section 
and appear to be responding to the job market situation, they are 
reacting differently in the case of chemistry. Not only are they not 
responding to unemployment news, they are enrolling in chemistry 
courses in record numbers. 

There are two ways to interpret the students' behavior. We can 
speculate on the one hand that they are being responsive to the job 
market by taking chemistry courses as part of their career planning 
to enter the health professions where unemployment does not exist. We 
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can also speculate that the students are entering the field of 
chemistry not because of current or past job market considerations, 
but because of their concern with environmental and pollution problems 
and their anticipation of future job opportunities in these areas. 
Clearly, however, without a specific investigation of student 
motivations and educational objectives, we can only speculate about 
these matters. 

Academic Demand for Chemists 

Unlike engineers who are largely employed in industicy or other 
nonacademic jobs, a large proportion of chemists become teachers at 
colleges and universities, particularly those with Ph.D. degree. 
Frederick E. Terman, for example, states that in the physical 
sciences (physics and chemistry), 40 percent of employed Ph.D.^s in 
1968 were employed by universities and 49 percent were working in 
nonuniversity institutions, with 11 percent listed as "other. "^^ 
These data indicate that the rate of employment in the academic 
x^orld is critical for the total demand for chemists. If both 
academic demand and non-academic demand were to decline simultaneously, 
this would create a severe surplus of chemists. 

Allan Cartter provides data on new chemistry faculty demand and 
estimated new doctorates available, actual and projected, from 1965 
through 1985.21 These data are shown in Table 9. 

Column "A" in the table shows total new faculty nee^ded and 
column "B" shows the number or Ph.D.'s required to maintain the 
existing proportion of Ph.D.^s to non-Ph.D.*s (70 percent of "A"). 
The projections for new Ph.D.^s sho™ in the columns under "C" are 
derived from three different sources: the National Research Council, 
the Office of Education, and Allan M. Cartter^s own data. Column 
"D" expresses total doctorates for each of the projections as a 
multiple of the number required to maintain existing quality of 
faculty. 

Insofar as academic employment for chemists is concerned, Cartter 
reaches a discouraging conclusion. He states that the data show:^^ 

a discouragingly consistent pattern. For chemistry .. .in 
the mid-1960 's, slightly over a third of new Ph.D.^s had 
to enter college teaching to maintain a constant level of 
quality. .. .Today (1971) a quarter or less are needed in 
teaching positions. This fraction is likely to drop further 
by 1975, and then decline more speedily as the 1980 's 
approach. In the first half of the 1980^s, it is quite 
possible that no new college teachers would be needed.... 
(Emphasis in the original.) 

The reason for this situation is the decline in total college enroll- 
ment due to demographic factors. 

We should note, however, that the picture presented by Cartter 
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2ABIS 9 

NEW FACDLTT DSMAJID AND IIEW DOCTORAISS AVAILABIS 
FOR CKaUSTRX; ACTUAL AND PR0JECI3D 

1965-1985 



Year 


New fac'Jlt;y noodsd 
A B " 
>-Year VSuth Ph.D. 
averago .(70^ of A) 


C 

Now Ph.D's 


D 

Ratio C:B 


NKC OS 


NRC GiS AMC 


1965 


722 • 


505 


1.439* 1,439 :i,439 


2.9 2.9 2.9 


1970 


703. 


492 


2.033 1.938 2.030 


4.1 3.9 4.1 


1975 


825 


578 


2,884 2,72^+ 2,290 


5.0 4.7 4.0 


1980 


678 


475 


4.273 3.153 2,888 


9.0 6.6 6.1 


1985 


-53 


-37 


n.a. n.a. n.a. 





Notes: NRC = iiational Research Council; OS = Oi'i'ics of Sducation; 
A^^C = Allan M. Carttor; n.a. = not available 

Adapted froa: Allan H. Carttar, "Sciontiil.c Manpo^r for 1970-1935," 
Science, Vol. 172, No. 3979. itort.l 9,' 1971, Table 4, p. 136. 
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may not be as discouraging as it appears since actual enrollments in 
college are higher than he projects. For example, he estimates 
9,539,000 full-time equivalent students enrolled in 1980 as contrasted 
with 6,303,000 in 1970.23 But total enrollments at all colleges and 
universities had already reached 9,000^000 in the fall of 1971.24 
Also, if student interest in chemistry is increasing as our data 
indicate, the demand for chemistry professors will also increase. 

On balance, we would conclude that the academic demand for 
■chemistry professors and instructors through 1975 will not be as largp 
as the supply of new Ph.D.'s and the situation may become worse past 
1975 through 1S80, but the oversupply may not be as large as Cartter 
anticipates. 

Conclusions 

The conclusions we reached in the previous section on engineering 
apply here as well. As we stated, over the long-term a postindus trial 
society will have a steadily growing demand for professional, technical, 
and kindred workers. However, in contrast to engineering where student 
interest appears to be waning, there has been a sudden surge of student 
interest in chemistry. If- this interest reflects a trend, it could 
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result in a serious surplus of chemists during the period from the 
present through 1975 and a greater surplv:s beyond 1975. We may hope 
that these students are responding to information about current 
unemployment in chemistry and are taking chemistry courses in prepa- 
ration for careers in medicine and other health-related professions. 

Clearly in a situation of possible manpower surpluses, we should 
not be left merely to "hope" about the career objectives of students. 
They should be receiving information from their institutions about the 
employment possibilities in the fields they have chosen. They should 
be informed when unemployment in their field is prevalent. And, at 
the same time, the institutions need to have information about the 
career plans of their students. The proportion of students studying 
chemistry who plan to go on to the health professions should not be 
a matter of guesswork if educational planning is to be more than just 
an expression. 

There remain the questions of the long-range job market for 
chemists in our society, as well as the immediate problem of unemploy- 
ment, and the relationship bet^^een the need for chemists as distinct 
from demand. We would agree with E. Wight Bakke and others who 
contend that we cann6t base the future demand for chemists on their 
past employment. Chemistry is one of those fields in which major 
scientific breakthroughs may occur at any time. 25 peter F. Drucker 
notes in his book. The Age of Discontinuity , for example, that the 
pharmaceutical field is a new growth industry. ^6 He writes: "Thanks 
to new drugs, health care has become the 'best buy' on the market 
and a universal demand... Yet economically - that is, in terms of 
emplo3rment or of direct contribution to national product - the 
pharmaceutical industry is still hardly visible to the naked eye...."^^ 
We cannot estimate the extent of the demand for chemists that the 
pharmaceutical industry or other new fields will create in the next 
decade. 

Tlie "roller coaster" effect of the government's role in the- 
emplojnnent of engineers has been discussed earlier. Any anticipated 
surplus among chemists in the future, as in the case of engineers, 
will depend., as John Folger points out, on policy decisions made by 
the government. He writes, "...the Congress .could .easily .create .a 
new manpower shortage overnight by setting a short timetable for a 
big public expenditure for some complex new national objective. "^^ 
Some of the areas where the government might attempt this, Folger notes, 
include the elimination of pollution, exploration of the oceans, 
development of high-quality .mass .transportation. Improvements in 
health delivery systems, housing, and the reduction of crime. ^9 

In light of the uncertainties that lie ahead, it would be wise to 
recognize the difficulties inherent in trying to prevent occasional 
shortages or surpluses of manpower in various occupations. In a 
society that is changing so rapidly that its psychological effects 
are being described in books like Future Shock the best one can 
hope for is an approximate match between degrees and jobs.^-^ 
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This does not mean that nothing can or should be done. On the 
contrary. Let us first state what, in our judgment", would be unwise 
to do. Simply limiting enrollments in a field like chemistry where 
a surplus may currently exist- does not seem to be a satisfactory 
solution. Likewise, an over-emphasis on career education would 
probably also be a mistake. Who shall be responsible for identifying 
the occupations of the future for young people to pursue? No such 
capability now exists, although institutions are beginning to appear 
that study the future. To prepare graduates of higher education only 
for careers that have been identified in the past would, in our view, 
be an erroneous interpretation of the history of our society. It 
is not static and unchanging. Its basic characteristics are its 
dynamism, its high rate of change and, perhaps most importantly, 
the capacity of its people and institutions to. adjust to change. 

Under these conditions and for such a society, the objective of 
educational programs in scientific fields such as chemistry should be 
flexibility^, generality, and the careful avoidance of excessive 
specialization. In this respect, the academicians may have done a 
aisservice to their students in recent years. As Frederick E. Terman 
points out, the primary markets for new Ph.D. 's in the future will no 
longer be academic institutions but applied research in industry. 
Educational programs should change to reflect this new orientation. 
From this perspective, changes in the content of higher-level 
educational programs may be more essential than changes in the numbers 
^ of students v/ho are graduated in a field. * 
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Introduction 

In California, as well as nationally, there is considerable 
evidence that during the 1970-1930 time period we may be facing 
serious legal manpower supply and deaand imbalances that could 
equal, if not surpass, those now existing in the aerospace and de- 
fense industry and the teaching profession. At its recent annual 
meeting, the American Bar Association. (iVBA) noted that the nation *s 
147 approved law schools are now graduating students at more than 
twice the 1960 rate, an annual rate that is estimated to reach almost 
30,000 by 1974 and accelerate, which will approximately double the • 
legal profession by 1985*^ 

With -Jhe number of students in this yearns freshman law class 
twice as high as the projected number of new jobs awaiting them, the 
Association forecast possible economic distress in the years -ahead. 
Serious concern over U. S. Department of Labor estimates of average 
annual openings of 14,500 for lax^yers until 1980 prompted the 
Association to seek remedies. 2. Calling the present situation a 
"potential social tividerbox," Robert W. Meserve, president-elect o' 
the ABA, expressed concern that thousands of disappointed students, 
trained in law skills and unable to tind employment, might turn 
against the "system," and announced the formation of a special nine- 
member American Bar Association Task Force on Professional Utilization. 
This group will study the impact on the public and the legal profession 
of the mushrooming numbers of students to be admitted to the practice 
of law. They V7ill also consider the development of such embryonic 
specialties as environmental and consumer law, as well as new roles 
for lavTj^ers in business and public administration. 

Student Interest in Legal Education 

Last year a study of enrollment in the 147 law schools approved 
by the American Bar Association was made by ics Section of Legal 
Education and Admissions to the Bar*^ Table 10 shows that total 
enrollment in approved law schools rose to 94,468 in the fall of 
1971, up 11,969 from the 1970 total of 82,499, or an increase of 
14.5 percent. Although not sho^^ in the table, the number of 
Juris Doctor (J. D.) /Bachelor of Law (LL.B.) candidates rose from 
78,922 to 91,200 during the year 1971-72; this increase of 12,278 
■represents an increase of 15.5 percent. The great bulk of the growth 
occurred in the second and third year classes- They increased 11,208 
up from 41,336 in 1970 to 52,544 ir. 1971. The large entering classes 
of 1969 and 1970 account for this. Table 10 shovjs that the first 
year class this fall grew only 1,458 or 4.2 percent, a rise from 
34,713 in 1970 to 36,171 in 1971. It also reflects the fact that 
there were virtually no "unfilled seats" in last fall's entering 
class. ^ 

As shovm in Table 10, the last decade has x^itnessed a remarkable 
growth in law school enrollment, more than doubling from the 41,499 
students in 1J61 to 94,468 in 1971* First year enrollment shows a 



growth pattern of 16,489 to 36,171 during this period, an increase of ^ 

119.4 percent. The number of woinen students enrolled this past fall 

was over six times greater than in 1961, having increased from 1,497 

to 8,914. Table 10 shows that the major part of these increases have 

occurred during the past three years. It also shows that from 1966- 

196S the entering classes of all approved ABA schools averaged 24,000 

per year and total enrollment averaged approxi:nately 64,000. In the 

fall of 1970, the entering classes totalled 34,713 and the total 

enrollment was 82,499. 



TABLE 10 

LEGAL EDUOVTIOK AND BAH AJGIISSIOW STATISTICS 
1961-1971 



Yeax 


EnrollceAt 
Total Wosien 


1st Year 


LSAT 
Candidates 


J.D.^L.B. 

Awarded 


Kew Ad;;isslons 
to tiie bar 


1961 


'H,^99 


1,^97 




23,099 


9,^^35 


10,729 


1962 




lr575 


13,3^*6 


26,279 


9.260 


10,7c. 


1963 




1,883 


20,776 


30,528 


9,638 


10,768 


IS&i- 




2.I83 


22.753 


37,598 


10,'f91 


12,023 


1965 


59,7W 


2r537 


2-M67 


39,'*06 


n.507 


13,109 


1966 


62,556 


2,678 


2^,077 


'*-'f,905 


13.115 




1967 




2,906 


2^^,267 


«v7,110 


1'*.738 


16,007 


1968 


62,770 


3.70^^ 


23.652 


^^9,756 


16,077 


17. 76^ 


1969 


68,386 


^,715 


29,128 


59,050 


16,733 


19,123 


1970* 


e2,t;99 


7,051 


3^»713 


7^t.092 


17,183 


17,922 


1971 




8,91^ 


36,171 


107.^^79 


17,006 





IJotesi Eirollccnl Is that in ABA. approved schools as of October 1. 1071 Tho 1070 „-,-on^«„t , j > 
awarded fiparcs aro different fto/ihoce publirJacd in the I97O RevicC of rI^.^'?J°.^SS^ tho f f "^T . 

^^kH' ^^*"^'/ ^^'^"^^ adnlnistrations of the ISAT occurred in too toot vci^ 

July 1970 through April 1971; J.D./LL.B. dc-procs are those awarded by ABA approve,! schools for the 

fSfio^T'' '"■'"'■^ i^," '^"-L"^ '''"f- ^•'^35 de,^ees were avaidod in' the S.-^ bcSnnS -^'th the 

fall i960 tern ana cndiij.3 vith the su^r.er 196I tern. Total new admissions to the bar a^e for ?he 
calendar year and included those adisitted by office stuiy, diplona privile.-e and ex-,^-»Hn^ ! 1 ot, ^ 
at an ui^pprcved law school; but the great bulk of thoso'^drdtted jIadSlYfrof aS^^^^^^ 



Evening Enrollment 

While total law school enrollment more than doubled, evening 
enrollment grew 58.7 percent from 12,0^1 in 1961 to 19,099 in 1971. 
Total evening enrollment this past fall was 5.3 percent greater than 
last year; the evening first year class of 6,934 was 4.7 percent 
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greater than last year's class of 6,622» A new dwelopment, according 
to the American Bar's Section of Legal Education and Admissions to the 
Bar, has been the enrollment of a significant fraction of students who 
wanted to be in the full-time day program. When they lost the compe- 
tition for seats in the day class, they sought and gained admission 
to the evening program where the competition was not quite as brisk* ^ 

Applicant Volume 

National student interest in legal education continues to grow 
at an unprecedented rate. The best index of the number of applicants 
to law school is the number of individual candidates for the Law 
School Admission Test (LSAT) , a prerequisite for admission in practi- 
cally all law schools. Table 10 shows that the candidate volume for 
the 1971 test year, July 1970 through^ April, 1971 was about five times 
greater than that in 1961, During the past three years there have 
been unusual increases in candidate volume; the table shows increases 
of 18,7 percent, 25,5 percent and 45 percent in the test years 1969, 
1970, and 1971, respectively. It now seems that the number of appli- 
cants for admission to the fall entering class of 1972 will again be 
substantially larger. The candidate volume for the October and 
December, 1971 tests is 45 percent greater than a yeazr ago; however, 
the increase for the jl972 test ye^^r is expected to be about 30 percent, 
with a total of 137, 500. ^ 

The American Bar's Section of Legal Education and Admissions to the 
Bar points out that this great increase is occurring at a time when the 
law schools are filled to capacity. The fall 1970 ABA Questionnaire 
asked the law schools for the number of additional students they would 
have enrolled in their fall, 1970 entering classes if additional quali- 
fied applicants made timely application. Only 16 of the 140 responding 
lavj schools (from the 146 ABA approved schools) reported that they would 
have taken additional students. These 16 schools could have enrolled an 
additional 353 day stuHents and 306 evening students. These 659 "unfilled 
seats" represented less than 2 percent of the fall 1970 first year enroll- 
ment. This fall only three schools reported that they had ''unfilled seats. 
There vjere 52 spaces in day programs and 35 in the evening. These 87 
places represent ,2 percent of the fall first year enrollment. Quite 
obviously, the nation's approved law schools are filled to capacity.^ 

As examples of student interest. It should be noted that the 
School of Law on the Berkeley campus admitted 275 students from 3,700 
applicants in September, 1970. Tlie Dean of the School estimated that 
a large proportion of the unsuccessful applicants would have been 
qua 'fied to undertake the study of law in a first-rate law school,' 
The picture is similar in the other University of California lav; 
schools, and in virtually all accredited law schools in the State and 
m the nation as a whole. Harvard, for. example, is reported to be 
receiving 8,000 applications each year for 500 openings. For the 
SeptembGr, 1971 class, Gcorgetoxvn Law School had 3,578 applicants for 
600 places; Cornell had 160 places for 2,100 applicants; and Indiana 
University had 1,200 applicants for 400 places, 8 



Student iuterGSt.in legal educatioa in Pennsylvania is typical. 
In the period f • 1964-89, student applications for adciission' to 
Pennsylvania law schools increased from 3,701 r:o 7,127, an increase 
of 93 percent. But in the same period, admissions increased from 
996 to 1,353, an increase of only 35 percent. \^en one considers 
that these applicants had attained a bachelor's degree and passed 
the Lav; School xvdraission Test, it is clear that the present' iav/ 
school system is not satisfying a large student demand for legal 
education.^ 

Student Aspirations 

l-JIiat are the reasons for these startling increases in student 
interest? Is it the television-enhanced image of the glamorous young 
lawyer; idealistic, modish, prosperous and working for social change 
x^ithin the "system?" Perhaps, but the reasons are more likely to be 
a combination of other, more significant factors. As Dean Murray L. 
Schwartz of the UCLA Law School points out:^^ 

There are probably several reasons, including the unusually 
. large number and percentage of the age group that is 
graduating from college; returning veterans, the opening 
of law schools to minority students, a group that had pre- 
viously been almost non^re'presented; the tripling of the 
number of women students in these past recenc years, a 
rate of increase that is likely to continue before it 
levels off; and the shift from other graduate, Ph.D. and 
professional programs to law schools because of the decline 
of job opportunities. Particularly significant in terms 
of the "generation gap" is the viev? of many college stu- 
dents that law is "where it's at;" lau^ers are in the best 
position to effect needed change in our society, a view 
that the movements and developments of the 1960 's nurtured. 

Other observers of the spiraling demand for legal education 
feel that young people are attracted by the public image of the 
importance of lax^ers in national and state affairs. They see the 
predoiainance of la\>yers in Congress, in State government, in 
Presidential campaigns, and in key positions in the "establishment." 
And youthful idealism no doubt sees law as a means to orderly social 
change. Older students, drawn from public school teachers, social 
workers, engineers, ^ ,d other professions, are also being attracted 
in increasing numbers. Some are no doubt seeking retraining from 
economic necessity; but most are probably seeking more challenging 
career s.-l For example, an M.D. from UCLA leads his law school 
class at the University or San Diego, preparing for a career in 
government service dealing with medico-legal problems. A Ph.D. in 
biophysics from Berkeley teaches biology and public health at 
Harvard, doing research in pesticides while she attends the law 
school preparing for a career in pollution control. ^2 



Finally, for those students whose motivation may be more attuned, 
to. the economics of a legal education. Table 11 figures indicate the 
1967-1968 average income of lawyers as compared with other professional 
groups . 



TABLE 11 

LAVffER A^RAS INCOME CCSlPAPilD WIIH OTHER PE0FS5SI0MAL CaO'JPS 



Individuals 



Partnerships 





mL 


23^ 


1268 


Physicians 


$27,208 


$36,lk3 


$36,250 - 


lavyers 


10,850 


25,280 


26,419 


Dentists 


19,805 


21,886 


17.5^1 


Architects 


9,183 


15,60!^ 


16,008 



^^"^^^ ^ Association. Chicago, Illinois. 

In 1968 la'«j-Drs in lav fims ranlred second only to physicians in average 
incono; lawj-crs in individual practice ranked in third place in 196?. 



TJhatevar reasons, there v;as one law student for every four 
lawyers in th? United States in 1969-1970. By 1971-1972, that figure 
will be approximately one student for every three lau'yers. "Put 
another way. in 1960 the nunber of new lav/yers admitted to the Bar 
was about lj,000. According to the Merican Bar Association, there 
were an estimated 342,935 la^^ryers in the United States in 1971. New 
admissions to the Bar as shomi in Table 10, have gvoim 67 percent 
iroia 1961 to 1970 (1971 figures are not yet available), fron: 10,729 
to 17,922. The first degrees in law awarded by approved schools have 
increased 80.2 percent from 1961 to 1971, from 9,435 to 17,006. An 
extrapolation of these figures suggests that there will be 23,000 
new admissions to the Bar in 1972; 27,000 in 1973; and 29,000 in 
1974. The number of lav^rers In 1971 probably will double before 
■1985 • 

California Student Interest in Legal Education 

Table 12 shows the first year and total enrollment in California 
for all seventeen i\BA approved and State accredited law schools during 



the 1968-1971 time period. These schools include the four University 
of California lav; schools (Berkeley, Lo:s i\ngeles, Davis, and Hastings) 
and the ten private law schools (Loyola, University of Southern 
California, University of San Diego, California Wtistera Universtiy, 
University of Santa Clara, University o? San FraticJ-co, Stanford, 
Golden Gate College, University of the Pacific (McGeorge School of 
Law), and Southwestern University. The three State accredited law 
schools listed in Table 12 are Pepperdins University (Santa Ana) , 
Beverly College (Los i\ngeles) , and San Francisco Lew School. 

An exaraination of Table 12 reveals the same rapidly increasing 
and remarkable growth in California student interest in legal educa- . 
ticn noted previously on the national scene> The fourteen f\RA 
approved law schools, conbiued with the three State accredited schools 
enrolled a total of 10,073 students in fall, 1970, of whom 4,469 were 
in the first year class. This represents a numerical increase in 
total enrollment from the fall of 1959 (7,905) of 2,168 students, or 
27.4 percent. The first 3/ear class increase during the same tv/o 
years (1969-1970) was 943 students (3,526 to 4,459)', a rise of 26.7 
percent. 

In the fall 1971 total law school enrollment, there was a less 
rapid increase, since the law schools are now reported to be operating 
at full capacity. Nevertheless, total enrollment rose from 10,073 to 
11,849, an increase of 1,776 students, or 17.6 percent; first vear 
class enrollment went from 4,469 In 1970 to 4,S53 in 1971, or 384 
students, represen.. g an increase of 8.6 percent. 

The overall three year change she™ in Table 12 indicates total 
law school enrollment increased by 5,413 students, or 84.1 percent, 
while the first year enrollment rose 2,047, or 73 percent. This is 
an exceptional growth pattern in such a short time span, indicating 
that California studenfs' interest in law are following national 
trends to a substantial degree. 

Enrollment Expansion 

Further examination of Table 12 reveals that the largest expan- 
sion in legal education during the past three years has occurred in 
the law schools of the private colleges and universities. The three 
year numerical increase in total enrollment, from 3,669 in 1968 to 
7,081 in-1971 was 3,412 students, or 93.0 percent, which is slightly 
higher than the aggregate increase of 84.1 percent for all the law 
schools during this period. In terms of first year enrollment, the 
three year change in the private colleges and universities is 
equally imprest^ive, rising from 1,649 in 1968 to 2,987, an increase 
of 1,333 students, or 81.1 percent. 

The most significant year, in terms of large enrollment increases 
in the private law schools, was from 1969 to 1970. Total enrollment 
Increased from 4,079 to 5,905, representing 1,826 additional students 
or 44.3 percent. First year enrollment^ increases were 929 students. 
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from 1,889 in 1969 to 2,818 in 1970, a rise oe 49.2 percent. These / 

rises were partly due to increases in first year admissions^ as well 

as second and third years, in the approved law schools, and the ABA 

approval of Southwestern University (1970) , and University of the 

Pacific (McGeorge School of Lav;), also in 1970. Adding to the large 

increases in the ten ABA private law schools in the State during 1970, 

were the enrollments resulting from the three newly accredited law 

schools (Pepperdine, Beverly College, and San Francisco). 

The University of California's four law schools, alv/ays near 
capacity, accounted for more modest, yet significant increases in 
the swelling tide of law candidates. Total enrollTiieut increases 
during the four years (1968-1971) were 1,084 students; from 2,767 in 
1968 to 3,851 i.n 1971, an increase of 39.2 percent. First year 
expansion was 260 students; from 1,157 to 1,417, an increase of 22*5 
percent. 

Legal Manpower Supply in California 

In <^stimating the total new legal Tnanpower supply anticipated in 
Calif on--ua during the 1970-1980 time period, the first factor to be 
considered is the probable productivity of the existing law schools. 

As we have seen in Table 12, all seventeen approved or accredited 
laxv schools in California are now operating at or near full capacity, 
with a total earollment of 11,849 students. As stated earlier, the ) 
1971 .ABA survey indicated only three schools in the nation with 
"unfilled seats"; 52 spaces in day programs and 35 openings in the 
evening divisions. These three schools were not in California. In 
fact, many of thera, at least the University of California lax/ schools, 
were overenr oiled during 1971 because raore of the applicants who were 
accepted that year actually enrolled than had been the experience in 
earlier years. For example, last year Berkeley accepted 614 appli- 
cants to fill a class of 275. It actually enrolled 298. Including 
70 special (culturally disadvantaged) "admits," of whom 62 actually 
enrolled, UCLA accepted 675 students to £111 a class of 325 ^ but 
actually enrolled 351. •'■^ 

Total California law school enrollments are therefore likely to 
remain essentially the same (11,849) during 1972, and at least for 
the next several years, unless some new law schools open in the near 
future. First year enrollment x^ill also remain apprc::imately the same 
as the 1971 figure of 4,853. 

The next most important factor to consider in estimating the 
future supply of lawyers is the number of graduates produced by the 
law schools in relation to those enrolled during the first year. 
Table 13 shows marked increases in la\7 graduates from 1970 to 1971 
in both the University of California schools and the private colleges 
and universities, totalling 2,006 in 1971. The three year overall 
rise in graduates from both segments vas 628 students, or 45.6 percent. ^ 
Because V7e have now apparently reached our total enrollment capacity, 
we can expect to level off in total enrollment, but not in the 
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number of graduates during the next several years. Because of the 
record first year enrollments in 1969, 1970, and i97l! the numbed 
of graduates during 1972, 1973, and 1974 can be expected to increase 
significantly (see Table 12). -^ici-i-eu to increase 



TABLE 13 ■ 
CAUFOKHA UV7 SCKOOL GRADUATES 
1968-1971 



, Throe Ye ar Change 

CatoGOiy 1968 I969 1970 197I N^i^-piPsSt 



university 
of 

California ('!■) 


7a 


7^1 


745 


960 


239 


33.1 


Private Collets 
and 

universities (I3) 


657 


702 


709 


l,Qk6 


389 


59.2 


TOT,\L 


1.378- 


1.^3 


1.^5^ 


2,006 


628 





I°Sk^n'o"S "^"^'fr"^^.' ^^^-^'^ °^ Analytica Studies. a,.d the 
Association of Indepenaont California CoUeges and Universities. 

• SnroLff"'''^- ^"^^^-^ ^"^^ California law schools 

pSif '^^^^V'^-^^ '"-^•"^••^ Sar Association or tha California 
Cor.aittee of iiir 5>-3in3rs; fiOl and T.art-tir.s stud=nts;lnd S and 

•studonts v::io vore graduated fK>n unaccredited California lau schools. 

The actual and estimated production of graduates fron annrovprl 

iabul^r''-'\'''f '"^^"^ ^^^3-1975 is shown n T^ble'L' Ihe 

tabulation is based on the following assumptions: 

^* Jurinr?Q7"^'"'4"/"'--~'''"" P^°Sr.i«s in law schools 
during 197^ wxxl be substantially the same as the 

no Si '"'^'^^ To our luiowledge, 

no California school that did not have a three y^ar! 
lull-time program m 1971, has be .n approved for a 
tnree year program to start ir- 1972. 

2. The total California law school first year class 
• 2nrol2.raent for each -of tlie years from 1968-1971 is 
the basis for projecting graduate populations three 
>^ars later. Because of the well-kuotm and ve^y hi-h 
degree of selectivity in admissions at the more " 
prestigious public and private California day law 
schools, the attrition rates have tradi'tionally been 
quite lowj 90% of the first year law students from 
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these institutions are normally expected to f^raduate . ^ 

three years later. In , many of the less prestigious 

day law schools, where the greatest expansion in 

enrollments has taken place, lass selectivity has 

traditionally occurred and their attrition rates are 

therefore higher; 70% of the first year students from 

these institutions actually graduate three years later.* 

Since we have been unable to determine the basis for v/hich of 
the seventeen law schools should be considered "prestigious" and 
which '^icss prestigious," we have used the actual ratio of the 
number of graduates produced in 1971 -"^ the number of first year 
students enrolled in the fall, 1968 c ^ss to derive projections for 
each succeeding year to 1980. 

For example, in the fall of 1968, Table 12 shows a-tQtal first 
year enrollment for all law schools of 2,806. The table indicates 
2,006 students were graduated three years later, in 1971, a gradua- 
tion productivity ratio of 71.5 percent. In 1969, the first year 
class was 3,526 and, by using the same 71.5 percent graduation ratio, 
we have projected a law school graduation population of 2,521 for 
1972. The same extrapolation procedure v/as used for deriving the 
number of law graduates in 1973. and 1974c For 1975, the same number 
was used as in 1974 (3,470 since we assume that the 1972 first year 
total lav; school enrollment in approved California schools will be 
approximately the same as in 1971 (4,853), thus resulting' in the ^ 
same graduation number of 3,470 three years later. This gives us a 
grand total of 18,937* 

Legal Manpower Demand 

During the years 1968-1980, according to the U. S. Department of 
Labor, on the national scene there will be manpower needs for 65,000 
new lawyers resulting from increased requirements for legal services, 
and 108,000 to replace those v/ho die, retire, or otherwise leave the 
profession. Total legal manpower needs are therefore estimated to 
total 173,000, an average of 14,500 annually from 1968 to 1980.^6 

It should be noted that this annual average of 14,500 openings 
is significantly below the estimated new supply of lat/yers during 
this time period since Table 10 indicated that if the present annual 
rate of growth continues in the nation *s law schools, we should be 
graduating almost 30,000 students each year by 19.74. 

Turning to the official source of deroand* data for lawyers in 
California, the Department of Human Resources Development's publica- 
tion, California Manpower Needs to 1975 ^ estimates a total need of 
7,100 new- lawyers ia California during the 1968-1975 time period; 
3,300 resulting from hew legal service requirements* and 3/800 as 
replacements due to deaths and retirements. 

) 
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If we compare the projected California law graduate data shown 
in Table 14 with these figures, the results axe an estimated surplus 
of 11,837 lawyers in California by 1975 if present trends continue. 
The table shows a total new supply of 18,937 law graduates during 
1968-1975, as compared with the Human Resources Development total 
of 7,100. 

It should also be noted that the Table 14 projection uses a 
71.5 percent graduation ratio, which quite possibly represents a 
higher attrition rate than actually will be the case. If the attri- 
tion rate turns out to be less than estimated, the total number of 
graduates V7ill therefore be larger than shown in Table 14, and the 
surplus of law-yers in California accordingly larger than estimated. 
In addition, if nev7 law schools are opened during this time period, 
such as proposed for the Santa Barbara campus of the University of 
California, and the one now being discussed as part of the overall 
future expansion plans of the Claremont Colleges, the surplus could 
ba even larger. 

TABLE 14 

PIOJECHON OF GRADUATES KP-DM AH3RICA21 BAR ASSOCIATION 
Al'PROVED OR STATS ACCHEDIISD UV/ 
SCHOOLS IIJ CALIFORNIA 

1963^1975 



First Year 


Numbor of 


Graduation 






Enrollnent 


Students 


Year 


Number of Graduates 


1965 




I96S ■ 


1.378 




1966 


Unbiovm 


1969 






1967 




1970 


l,k5k 




1968 


2,806 


1971 


2,006 




1969 


3.526 


1972 


2.521 


(estSjaate) 


1970 


i»-,'f69 


1973 


3.195 


(estimate) 


1971 




197^ 


3.^70 


(estimate) 


1972 


^.853 (ostiniato) 


1975 




(estimate) 






TOTAL 


18,937 





Source: Graduate dr.ta Tron University of California, Office of Analytical 
Studi.os and the Association of Independent California Co3J.cgcs 3iid 
Uiiivorijitics* First year enrolL^.cnt fi-oin the Comittoe of Ihr E'ABrdx\evs 
of the State Bar of Ca3Afornia; estiriiates are our 0i2i#, 



It should be further noted that the California Manpower Needs 
to 1975 publicatron is considered unreliable in terms of manpower 
forecasts in California. As noted in our study of engineering, the 
assumptions that report uses arc incorrect and therefore the job 
demand data are unrealistic and not considered valid for our pur- 
poses. Since their assumptions are based on continued economic 
growth, the number of new la\^ers needed from 1968-1975 is probably 
optimistic, making the estimated surplus of lawyers still larger. 
However, v/e consider the publication somewhat useful only as a base 
of departure for comparing legal manpower supply, with demand in 
California rather than for actual predictive purposes. 

Job Demand and Social Need 

The problem of predicting the future need for lawyers in 
California is indeed a difficult task. Quantitative comparisons of 
supply and demand are based on formulas and statistical data; much 
of this kind of information is questionable, if not invalid, since 
it is generated during a particular economic period and does not 
reflect long term societal needs. The problem in legal manpower 
planning is probably not the growing number of young people who v/ant 
to be lawyers, but the need to develop ways to make it possible for 
everyone who needs a lawyer to have one. This is a social need. 

Betty Vetter, Executive Director of the Scientific Manpower 
Commission, stated the distinction bebjeen social need and job 
demand well when she commented ^^-^'^ - ^-^^ 

It is vital that we differentiate between* "need" and 
"demand." We need all the trained specialists we can 
get just to clean* up the environment, produce abundant 
power, .reconstitute our molding cities, raise .our health 
standards, conquer diseases, provide adequate trans- 
portation systems, and a host of other desirable things. 
But until the decision is made at all levels to budget 
one or more of these activities at the level needed to 
solve the problem, we have not translated our "need" 
for specialists into "demand" which means jobs. 

As a result of our supply and demand analysis of- current and 
projected legal manpower in California* is there cause for alarm? 
Current demographic projections suggest that the national population 
will increase by no more than 10 percent in the next decad.e, a per- 
centage increase far below the projected increase in lav/yers. Yet, 
as Dean Schwartz of the UCLA Law School suggests, "The needs for 
legal services of the poor, both criminal and civil, indicate that, 
with appropriate Federal funding, a significant number of new 
lawyers can be employed. "^8 

According to a national news magazine, the Federal Office of 
Economic Opportunity (OEO) has increased the emphasis in this area 
and gone beyond the services offered by bar associations. The OEO 
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/ " now has 1,800 government paicl lawyers in 850 neighborhood offices in 

^ 285 communities and servas about a million clients annually. ^9 

On this situation an authority comments: 20 

Although the number of law graduates seems to be 
increasing, 'the supply of lawyers expected to be 
available in the immediate future may well be in- 
adequate to handle even a slight increase in the 
middle-class public^ s use of lawyers^ services, just 
as it seems already to be inadequate to supply the 
demand being uncovered by the legal services programs 
for the poor. Measures taken to make lawyers^ services 
more readily available to people of moderate means may, 
therefore, result in demand beyond the capacity of the 
present legal profession to supply. 

But another factor has to be added to the above speculations. 
The same forces that have led to the development of new patterns of 
legal delivery services, i,e., to the poor, including their cost, 
are leaning toward a different solution to the problem of legal 
services for those who need them; the elimination or substantial 
reduction of the need for la^^ers in particular areas. Dean Schwartz 
indicates that surveys of the legal professioi, have pointed out that^ 
personal injury, domestic relations, and probate are in the top group 
/ of the types of legal problems that involve the time and produce the 

^ income of the privately practicing bar. Personal injury litigation 

is reported to account for 15-20 percent of the revenue of the bar. 
Yet, these are the very areas in which * there is the greatest pressure 
to reduce the transactional costs; in the main, attorney's fees. 
"No-fault*' insurance for automobile accidents has established a solid 
foothold, and, despite the opposition of the bar, will probably come 
to pass in California, and throughout the United States. 21 

California has already adopted a "no-fault" divorce system, a 
procedure' between the two parties which does not require the services 
of a lav/yer and that is being increasingly utilized. Simplification 
.of the probate system is high on legisla*:ive agendas and, even if 
this does not come to pass, probate is the most common area for which 
paraprofessionals are being trained. Dean Schwartz therefore concludes 
that there is, indeed, a problem in the legal manpower area. 

When viewed from the long term perspective, however, there are a 
few other alternative possibilities for absorbing the supply and demand 
imbalances that seem to be on the horizon. First, to the extent that 
the social need for legal services is perceived as a matter of national 
policy that must be satisfied, and therefore requiring high priority in 
funding, v7e shall probably see increased Federal employment and subsidy 
of la\7yers beyond the present 1,800 lav/yers in OEO programs alluded to 
before. That number could be multiplied many times. In fact, some 
/ advocates for the poor maintain that it would take the full time of the 

V entire, membership of the Amarican Bar A§¥oata4;ion to handle adequately 

' the legal problems of the poor. ^ 

ERIC > 



Second, as former PresicJent Wright, of the American Bar 
ilssociation, recently sugge^-.ed, "more and more graduating law 
students will find their way into 'other pursuits.' Conceivably, 
legal education in the United States then will begin to resemble 
more closely that in many foreign countries; a general education, 
many of whose graduates do not intend to .practico law, but who use 
that education as an entry into civil service, government, business, 
or other types of occupations." 

An authority on professional manpower summarizes the problem 
of demand in these x-7ordss22 

The pervasive involvement of lawyers in so many aspects 
of the public and private sector makes it very difficult 
to deterraine precisely the future demand, but current 
trends in corporate siise, government regulation of 
business, emphasis on adequate representation for the 
poor, and an overall rise in the importance of lav in 
regulating society's affairs indicate that the demand 
v;ill increase to absoi^b the supply — indeed, that the 
supply will, in a sense, create its » i demand. 

Conclusions 

On the basis of our analysis of national and California legal 
manpower supply data for the 1970-1980 decade, the evidence appears 
conclusive that students- are showing an unprecedented interest in 
legal education. On the national scene, a remarkable growth in law 
school enrollment was noted, more than doubling from 1960-1971. If 
present trends continue, the American Bar Association's estimate 
that the law profession will approximately double by 1985 seems 
reasonable. 

In California, the data reveal the same spectacular growth 
trend in students' interest in legal education. This has been 
especially true during the last three years, when the State's 
seventeen ABA approved or accredited lav7 schools' total enrollment 
increased by 5,413 students, o?: 84.1 percent, while total first year 
enrollment rose 2,047 or 73 percent. 

It also appears, from this analysis, that the State's present 
seventeen private and public law schools, either approved by the 
American Bar Association or accredited by the California Committee 
of Bar Examiners, are presently operating at or near peak capacity 
but are unable to satisfy ever-increasing student applications for 
legal education in Californi.*. >Iany thousands of apparencly highly 
qualified California students, who apply for admission to law 
schools in the State each year, both public and private, are turned 
away because of space limitations in existing legal facilities. 

Based on our comparison between the current and projected supply 
of new law school graduates in California, with the California 



Department of Human Res-ources Development's job demand projections ' 
for 1968-1975, there appears to be a current surplus or overproduc- 
tion of lawyers in the State. We estimate the surplus to be 
approximately 11,837 by 1975, if current law school graduate trends 
continue at the present rate. Quite possibly, if the annual pro- 
jected rate of 3,470 law school graduates continues, the surplus 
in California by 1980 could be even greater, unless new demands for 
legal services appear during that time period. However, we can only 
speculate about supply and demand relationships during 1975-1980 
since job demand data for lawyers in California were unavailable from 
the Department of Human Resources Development, for that period. 

IThen viex^ed from the perspective of "social need" rather than 
job demand for lawyers in California, as x^ell as the nation, we 
conclude that there probably is not, at present, and probably will 
not be a future surplus of la^vyers during 1970-1980 to provide legal 
services to all these citizens who require them. 

Because of the impact of anticipated significant social change 
in California and the nation during the 1970' s, we foresee the 
development of increased requirements and demands for legal services 
during this decade. These requirements are related to the admini- 
stration of justice, elements of due process mandated by the U. S. 
Supreme Court, improvement of the environment legal services to the 
poor, and consumer litigation. However, whether these social needs 
will be met or not, will, in our judgment, depend in large measure 
on v/hcther the Federal government or the State of California per- 
ceive them as a matter of national or State policy requiring high 
- priority and the necessary funds to support them. 

Finally, whether the State of California should or should not 
respond to the well-documented aud ever-increasing number of appli- 
cants for legal education in California by creating new law facilities 
raises broad issues of policy that are, of course, beyond the scope 
of this study. We are aware of previous recommendations by several 
special committees to establish additional law schools on University 
of California campuses and that the Santa Barbara campus has been 
chosen as the next University lav; school location. Indeed, "the 
preliminary 1969-1970 budget called for planning money for the Santa 
Barbara canipus, but because of fiscal stringencies this item i^as 
deleted from the budget actually submitted to Sacramento. "23 Further, 
the 1972-1973 Operating Budget request of the University includes 
provision for the salary of a Dean, initial support costs, and the 
establishment of a law library. 

In view of our supply and demand analysis of legal manpox;er in 
California, the implementation of a new State-supported law campus 
appears to be more than justified in terms of ever-increasing students' 
interest in legal education, and when viewed from the standpoint of 
anticipated "social need." On the other hand, if we have any degree 
of confidence in the current and projected job demand data for lav/yers 
m California or on the national scene, we are forced to conclude that 
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the creation of a new law facility in California at the present 
time would probably be unwise. In law, then, as in several other 
professions we have examined in this study, we are faced with a 
serious policy issue of whethel: supply should be determined on the 
basis of the economic variable, i.e., the anticipated job demand, 
or social need and California students' interest in pursuing law 
careers • 
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D. TEACHING 



Introduction 

In teaching, the largest profession, the 1970-71 school year 
marked the transition from almost three decades of natipnal shortages 
of elementary and secondary public school teachers to an era in which 
the nation ^s supply is expected to exceed the demand each year until 
at least 1980. Indeed, according to Clark Kerr, Chairman of the 
Carnegie Commission on Higher Education, if present trends continue, 
in the 1970 *s the nation could have a surplus of one to two million 
teachers. 

Studies by the National Education Association (NEA) Research 
Division indicate that the total supply of qualified teacher education 
gradu^.tes available for entry into teaching positions during the fall 
1970 school year exceeded the number of positions open to them by at 
least 50,000 persons. 2 in the fall 1971 school year, enrollment 
growth required the addition of approximately 19,000 teaching positions 
in public elementary and secondary schools. That increase is the 
lowest in at least twenty years. The 19,000 figure is "less than one- 
half of the number of new positions created during each year between 
1954 and 1969, while the size of the graduating class prepared to 
enter teaching doubled between 1954 and 1964 and has been more than 
three times the 1954 levels since 1969. "3 

A surplus of qualified teaching- applicants for a sharply reduced 
number of openings in elementary and secondary schools was reported 
in all sections of the country in 1971. According to surveys by the 
National Education Association (NEA) in midsummer 1971, many schools 
drew upon the teacher surplus condition to improve the quality of 
staff and instructional progratas. In 21 states, the percentage of 
/ new teachers with qualifications higher than the nimimum standards for 
certification was increased as compared with 1970.^ Unfortunately 
however, in the majority of large school systems, financial limitations 
slowed, arrested, or even reversed trends toward improved school programs 
and staffing. 

The NEA reported that over 90 percent of the pupils in 37 large 
school sy<^tems were in schools adversely affected by inadequate 
financing.- The same NEA study found that not a single one of the 48 
states reporting had an overall shortage of teacher applicants, in 
contrast with the situation five years ago when 31 states reported 
general shortages of teacher candidates. Half the states surveyed 
reported only excesses of teacher candidates; the other half reported 
surpluses of applicants along with some small shortages in specialized 
fields such as industrial arts, special education, trades, mathematics, 
vocational subjects, speech correction, and distributive education. 

Teacher Supply and Demand Problems 

This rapid turnaround in employment conditions in the nation's 
'elementary and secondary schools during the past few years, from a 
general scarcity to a widespread surplus, has not only surprised and 
amazed the majority of teacher applicants, administrators, and the 
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public at large, since the surplus condition has been well-publicized, 
but it has progressed to the point of national and state concern. 
This is not surprising since in school teaching, the profession in 
which new graduates of the 1970-71 graduating classes have been having 
the greatest difficulty an finding jobs, one out of four college 
graduates teaches school. Among women, roughly 50 percent of all 
professional employment is accounted for by teaching. Among men, 15 
percent of all professionals are teachers and the elementary and 
secondary sector comprises more than one-third of all professional 
employment in the nation 

This sudden and unexpected turn of events not only affects the 
nation's teachers, but reportedly turned away hundreds of qualified 
California teachers during the 1971-1972 school year because of 
unavailable^ openings. It also jeopardized the future of thousands 
of prospective teachers vho are in various stages of completion of 
the required five years of teacher preparation in California's 
colleges and universities. 

In a study published in 1965, the .California Department of 
Education estimated the available supply of teachers to be approximately 
65,150 fewer than needed to meet the demand from 1965-1975, an average 
annual deficit of 6,510 teachers.^ Another teacher supply and demand 
study, covering the same 1965-1975 time period, and- performed by a 
private consultant firm, reached essentially the same conclusions. 
Its report stated that **by any reasonable set of assumptions about . 
attrition, and assuming that present -teacher preparation institution 
trends continue, there will be large annual shortages of thousands 
°f 5^ elementary teachers in California in each of the next ten 
years. (Emphasis in the original)'. That study was published by the 
consultant firm in February, 1967. 

In an updated study completed in August, 1968, the California 
Department of Education still was estimating that California would need 
an additional 5,680 teachers per year from 1968 through 1971 to meet 
increased enrollments, and an additional 14,600 teachers to replace 
those who retire, die, resign or who need to be replaced because of 
dismissals or leaves of absence. This represents a total of 20,280 
teachers per year during that time period.^ 

A number and varietjr of 'reasons have been cited as contributing 
to the market change for teachers. First, as we have already noted 
in our analysis of engineering supply and demand, the Federal 
government has come to dominate both the demand for the products and 
services of some industries, i.e., aerospace and defense, and invest- 
ment in those industries. In the aerospace and defense industry in 
California, it was scientists of all types and a variety of engineers 
'who were adversely affected. Changes in the rate of Government 
expenditures resulted in serious alterations in the demand for man- 
power, specifically scientific and professional workers. 

In the teaching profession, the Federal government impact has 
contributed significantly to the present imbalance in the supply and 
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demand equation. In the early I960*s the infusion of Federal 
under the National Defense Education Act and the Elementary and 
Secondar, education Act was responsible for the additional employment 
of 140,000 school teachers throughout the decade. ^0 Beginning in 
1966, the massive increase in Federal support for improvement in the 
quality of education contributed to the demand for teachers, and 
therefore served to postpone the beginning of a teacher shortage for 
about three years. The recent cutbacks in the number of jobs for 
college graduates in engineering, chemistry, and other science-related 
occupations, have enlarged the supply of potential teachers; both 
from persons who have previously been employee? in those fields and 
from teacher education graduates who normally enter fields other than 
teaching. For example, in the 1960's, when the demand for college 
graduates was fairly strong, only seven of ten qualified teachers 
applied for classroom jobs. Others either did not enter the labor 
force or found employment elsewhere. 

Second, a steadily increasing percentage of all bachelor degree 
•recipients who are eligible to teach has risen from about 30 percent 
in 1955 to approximately 40 percent in 1970. Combining this with the 
large expansion in the total number of college graduates results in an 
enormous and continuing projection of growth in the total number of 
eligible teachers being produced each year. 

According to William Graybeal, Assistant Director of the National 
Education Association's Research Division, "the anticipation of an era 
of teacher surpluses is an expected outcome of the pattern in the 
numbers of children born each year during the past 25 years, beginning 
with the rise in births after World War II. The sharp increase in 
the new 'supply of beginning teachers starting around 1969 reflects 
the 34 percent increase in the number of children bom in the 1946-47 
fiscal year; the number rose from 2.9 million to 3.9 million." 
Graybeal also indicates that the numbers reaching the age of normal 
college graduation will increase steadily until about 1982 and then 
.will begin ah annual decline for several years af ten^ards.^^ 

Finally, and by far the most significant reason for the turn- 
around in the market for teachers, nationally, but particularly in 
California, has its roots in demographic factors. A decline in the 
school-age population, with a consequent drop in the demand for new 
teachers, has interacted with an unprecedented rise in the college- 
age population, and hence in the numbers of new graduates seeking 
jobs. This is quite a different situation from engineering manpower 
problems, as we have seen earlier in this report, where unemployment 
of experienced workers are the Ti2a?n source of concern and current 
job-finding difficulties are chiefly traceable to the economic 
recession in California, as in the nation. 

On the national scene, the era in which the numbers of school- 
age children were increasing each year is now being replaced by a 
period in which the numbers are decreasing jeach year (the impact of 
the smaller numbers born annually since 1960-61 is being felt now in 
the primary grades and the rate of enrollment growth in secondary 
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school grades has slowed because the children born during the years 
of high'C5:t. birth rates are now in secondary school). 



School Enrollment in California 

Due to unanticipated sharp school-age enrollment declines, the 
job market for teachers in California is indeed softening. In June, 
1971, many college graduates were disappointed" in their quest for 
teaching positions in elementary and secondary schools. Teaching 
openings had suddenly become extremely difficult to find. Not only 
recent graduates, but also older women, who all through the 1960's 
had no trouble returning to teaching after their children had grovzn 
up, were faced with unencouraging employment prospects. Many well- 
qualified and credentialed teachers, mostly men, who had left teaching 
to work in industry and been laid off there because of the declining 
economy, tried to return and found there were few, if any, openings. 
Many of these unemployed teachers withdrew to Australia where shortages 
existed, a widely reported news Item in the local and national press. 

The basic cause of the teacher market turnaround in California, 
is demographic; school enrollments have declined in widespread areas 
of California, ending more then a decade of soaring growth. In 1968, 
as mentioned earlier, the State Department of Education forecast a 
continuing need for 20,280 teachers annually through 1971, based on 
school population forecasts showing overall elementary enrollment 
stabiliiiing in 1971 and 1972.^'^ This trend in the demap.d ipv 
teachers has obviously not' occurred according to their estimates. As 
noted in a subsequent section, the overall elementary school-age 
enrollment in California schools stabilized sooner than expected, in 
1969, and has ,steadily declined each year. The forecast to 1980 is 
even more dismal in terms of teacher demand. 

The results of falling statewide enrollments, the first time that 
has happened in California, according to Department of Education 
records, have been dramatic. In several school districts, there is 
excess capacity in classroom space, causing actual or recommended 
closing of entire schools in communities like East ^^Jliitter, Pasadena, 
West Covina^ and Downey, where the enrollment decline has hit 
hardest. 

In East Whittier, more than ona-third of the school system^s 
classrooms could be vacant within three years. Los Angeles city 
schools, surprised by a net loss of nearly 12,000 this year, are now 
estimating a further drop of almost 45,000 over the next five years. 
This year in Los Angeles, the result has been that 186 teachers, who 
began the year as regular classroom instructors, were reduced to 
substitute assignments because of enrollment losses. 

Pasadena Unified School District, where enrollment has declined 
14 percent in five years, is studying a proposal to close two schools 
and sell them. One school has an enrollment of only 141 pupils and 
two others with fewer than 300. West Covina Unified School District 
is closing one school and will convert it to an adult education center* 
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The District, according to the Los Angeles Times, is faced with the' 
prospect of a 25 percent drop in enrollment by 1978, and one adminis- 
trator believes it may have to close an elementary school every other 
year for the next six years, and possibly an intermediate school as 
well . 

.Downey Unified School District is closing four elementary 
schools and one junior high in stages, starting this year and ending 
in 1974. The Downey system, x^^hich enrolled 22,000 only ten years 
ago, is now down to 17,200 and expects a further drop to 15,000 by 
1975 before stabiliaing. Other school districts in the State report 
similar plans for closing. 

/" 

What caused this sudden downward spiral in California school 
enrollments? A lower birth rate, due, some say, to the slumping 
economy, wider use of birth control measures, new concern about 
environment and over-population, and ever-increasing use of "demand" 
abortions. A lower net migration also has added to the decline; 
whether this is due to people leaving California or by fewer coming 
to California, or a combination of both, is unknown. In former years 
net migration each year was estimated to be 299,000. Lately, this 
figure has dropped to an estimated 25,000 last year, according to the 
Department of Finance. 

Whatever the reasons, the best statewide estimates had been that 
school enrollments would climb to 4,461,000 this year, compared with 
4,457,325 last year. Instead, California schools enrolled 4,424,264, 
some 33,061 fewer than the prior year and lowest statewide enrollment 
since 1968, a figure that is also lower than what had been previously 
predicted by the State Department of Finance for any year through 
1980. 

The effect of these enrollment declines on teacher demand and 
stt^ffing patterns has been drastic. Districts that once hired 
hundreds of new teachers each year now require only a, -fraction of 
that number, and often only in specialty areas. Once, teachers 
could count on being hired months before school began, ijut now, 
districts that are not sure about enrollment, are waiting in some 
cases until school actually begins before hiring teachers. Some 
declining districts have not been able to rehire already employed 
teachers. Permanent teachers with tenure and seniority are usually 
•secure-, but first-year and even some second-year teachers have lost 
jobs because of the enrollment slump. Others have received notice 
of termination, then been hired back at the last minute duv?. to 
unexpected faculty turnover. 

Teacher Demand in California 

The unanticipated and sharply declining school-age enrollment in 
California schools and Its resulting impact on school closings and the 
demand for new teachers has resulted in considerable uncertainty 
among local school district personnel and State education officials 
as to the future job market for elementary and secondary school 
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teachers. Projections of current and future demand for elementary 
and secondary teachers In the State are therefore extremely difficult, 
if not impossible, to mak.^ with any validity at this time. We simply 
do not have the necessary local school district information throughout 
the State to make reliable estimations. 

For example, in 1969, before any of the falling enrollments in 
California schools were known, the California Department of Human 
Resources published its well-^known publication, California Naiipower 
Needs to 1975, wherein it' was estimated that th^ job outlook for 
teachers was quite favorable in the years from- 19 68-197 5. * New 
openings for elementary teachers caused by expansion (rising enroll- 
ments) V7ere estimated to be 12,300; replacement needs (deaths and 
retirements) were shown as 22,A00, resulting in total job opportuniti.as 
of 34,700. 

In the secondary school sector, 25,800 new openings were forecast, 
V7ith 11,800 positions to replace teachers due to deaths and retirements, 
for a total of 37,600 secondary school job opportunities for teachers. 
These figures reflect a pre-1969 school enrollment situation based on 
overly optimistic. assumptions that are not consistent with the trends 
outlined in the previous section. Falling school-age enrollments do 
not seem to have been considered in making the demand projections for 
teachers . 

In order to perform a teacher demand aiialyais in California 
properly, we V70uld need to determine: (1) the current number of full- 
time certificated teacher employees in the State's schools,' both 
elementary and secondary, as reported by county and district superin- 
tendents of schools throughout the State, (2) estimates, based on 
previous experience, of the number of new teachers who will be needed 
to replace those whose death, retirement, or resignation will create 
vacancies in those schools, and (3) estimates of those who will be 
needed to meet the demands of current and anticipated California 
enrollments, bas.ed on some arbitrary or perhaps historical pupil- 
teacher ratios since these determine the actual number of teachers 
needed . 

With the exception of projected graded student enrollment throuj^h 
1981, prepared in February, 1972 by the Population Research Division 
of the Department of Finance, the required statistical data are 
unavailable. Missing data include the number of current full-time 
certificated employees in the State, both elemencary , and secondary 
teachers; the number of new teachers needed for replacements; and the 
estimated number of teachers needed (at current or past per^-pupil 
ratios) to meet the Department of Finance's current and projected 
school-age enrollments from 1970-1980. 

It is understood that the State Department of Education plans to 
undertake a study of the current and projected teacher supply and 
' demand situation in California, but unfortunately, the results of such 
a study were unavailable for our purposes. Education planning for 
elementary and secondary school teachers may well be the most pressing 

O -92- 

ERIC 



problem for California educational planners ±n the 1970*s« This is . 
because of the very large number of indivlduals\lnvolved, the serious 
nature of current and forecast teacher surpluses during the next 
d-icade, and widely reported unemployment conditions among teachers 
in California. 

Table 15 shows the projected school enrollment picture for 
California public schools from 1965-1981. As noted earlier, the fall 
1971 total enrollment indicates a drop of 33,061 from last year and 
the lowest enrollment figure since 1968. The most significant 
figures, however i from the teacher demand standpoint, are those showings 
the continued total statewide enrollment decline through 1979, V7ith 
a slight upturn beginning in 1980 and continuing in 1981. Elementary 
school enrollment shows steady yearly decreases and a total drop of ' 
302,839 students during the years from 1970 to 1978 (3,168,439 to 
2,865;600), when enrollments again begin to rise slightly. 

On the other hand, secondary school enrollments increase steadily 
from 1970 to 1976 (1,288,886 to 1,379,000), not surprising, since 
these students were moving through the secondary school before the 
economic slump and the effect of declining birth rates, now being 
reflected in falling elementary school enrollments. However, Table 
15 also shows that the decline in student enrollment in the elementary 
school will begin to be fe;*t at the secondary school level, starting 
in 1977, when enrollments show a slight downward trend and a sh^vp 
dip in 1980, and continuing in 1981. 

Since we do not have the necessary data on the numbers of 
certificated elementary and secondary teachers in the State, student- 
teacher ratios in either the elementary or secondary schools, or the 
numbers of teachers who v;ill need to be replaced next year and in 
subsequent years, we have very little information upon which to 
estimate the current and projected demand for teachers in California. 
vnvd^ we must conclude, however, from an examination of the sharply 
declining enrollment data shovm in Table 15 is that wc can be reason- 
ably certain there will be substantially less demand for teachers in 
California from 1970-1980 than was formerly the case. Those who v/ill 
be needed v;ill probably be used for replacement purposes only, rather 
than to fill new job requirements resulting from increases in enrollment 

Teacher Supply in California 

Whether or not California exceeds or falls short of the estimated 
demand for new elementary and secondary teachers during the 1970-1980 
decade will depend in large measure upon the number of teachers that 
California colleges and universities expect to graduate during that 
period of time, with the required credentials specified by the State 
Commission on Teacher Preparation and Licensing. Of course, other 
sources of supply which should be utilized include: (1) teachers who 
return to teaching after one or more year's absence from teaching , 
and (2) teachers recruited from out of State. For purpose of our 
study, how£iver, since data on those teachers are also unavailable, 
we have confined our analysis only to the estimated new supply of 
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REP0RT3D m PPvOJSCTSD GRADSD STUnSNT iIJKDLII-lSi;? 
CAIIFOIINIA PUBLIC SCHCOLS 

1965-19S1 



Fall 


Total^ 


Kindergarten 
Thru Orado 
Eight 


Grades 
*Nine Thru 
Twelve 


Reported: 








1965 




3.010,929 


1.110,513 


1966 


^,235,167 


^.087,335 


• 1,147,332 


1967 


^.3^0,375 


3.1^5.569 




1963 


^^^12,035 


3,186.181 


1.^-^25.854 


1969 




,3,178.358 


1,262,566 


1970 


^^57,325 


3.l68,'i39 


1,286,836 


1971 




3,107.862 


1,316,402 


Projected; 




• 




1972 


if, 385,600 


3.05^,100 


1.331,500 


1973 


^,351.300 


3,004.200 


1;3'*7,100 


197^ 


^,325,200 


2,953,800 


1.361,^100 


1975 


^,302,500 


2,930,600 


1,371,900 




^,267,^0 


2,883,500 


1,379,000 


1977 


U,2^^o,200 


2,86£.500 


1.373.700 


■1978 


^,221,800 


2,865,600 


1,356,200 


1979 


^,213,300 


2,G96,600 


1,314.700 


I960 


'1,223,000 


2,960,900 


1,262,100 


1981 


^,25^^,900 


3,03if,800 


1,220,100 



Adapted from table provided by Population Ttesearch Id'/ision, 
California Etepartnent of Finance/ February 2, 1972* 

a * 

Note: Sum "of parts of projected figures may not equal totals because 
of independent rounding. 
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instructional personnel during the specified time period. This 
analysis \dLll be described in a later section. 



Additional Teacher Manpower Data 

Brief mention should be made here of another State source of 
teacher supply and demand data that was examined during the present 
study, the State Department of Finance's analysis of teacher supply 
and demand covering the years 1970-1980, published in the fall of 
1971.15 The study v/as carefully reviewed as a possible data source 
for teacher supply and demand and as a basic frame of reference. 
Since it contained school-age enrollment projections to 1980, and 
both teacher demand and supply information, it appeared to be a very 
relevant reference for our purposes. However, upon closer examination, 
because of certain problems in using the statistical data it provides, 
and the use of some puzzling assumptions in forecasting teacher 
surpluses, we did not find it especially- useful. 

First, since projected, school-age enrollment is one of the two 
principal variables in estimating teacher demand, the other being 
student- teacher ratio, we compared the Table 15 enrollment projection 
data with the enrollment figures used in the earlier Department of 
Finance study. There were indeed wide discrepancies, possibly due 
to the fact that the demographic data provided to us by the Population 
Research Division of the Department of Finance were later and therefore 
( more current than the fall 1971 study. For example, although the 

total number of children enrolled in both elementary and secondary 
schools during fall 1967-1970 were the same in both cases, the 
number of elementary school children was different, as well as the 
number of secondary school students. 

For exaiuple, in 1968-69, the Finance study showed a total 
elementary school population of 2,813,440 and a total secondary 
school enrollment of 1,627,484, for a grand total of 4,440,924. The 
figures provided for this study show agreement in the total of 4,440,924 
but sharply disagree in the elementary and secondary enrollment; 
elementary enrollment shows 3,178,358 (considerably more than the 
2,813,440 reported in the Finance study), and 1,262,566 for secondary 
school enrollment, as compared with the higher 1,627,484 figure 
sho\m in the Finance study. Evidently, the earlier study used a 
different method for listing student enrollment in the two levels of 
education. The same discrepancy shown in the years 19.67-1970 also 
continued throughout the forecasted years, 1970-1980. 

Perhaps in the earlier Finance study elementary school children 
include only kindergarten through sixth grade students, and secondary 
school includes seventh through twelfth grade students. If this is 
true, then that might account for the larger number of elementary 
school children in our Table 15 for that year, and the samller number 
of secondary school students. For example. Table 15 lists elementary 
^ school children from kindergarten through the eighth grade and 

secondary school youth from grade nine through twelve. Therefore, 
because of the obvious difficulty in using the earlier Finance study's 
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school-age enrollment data for predicting teacher Icmand for eleiaentary 
and secondary teachers, vre were, unable to use them. 



Second, the earlier Department of Finance study concluded that 
elementary and secondary public school enrollment 'Vould remain at a 
relatively constant level during the 1970-1980 time period. "^^ Our 
Table 15 figures disagree significantly, showing a total net decline 
in elementary and secondary enrollment of 234,325 from 1970-1980. 
Although not shown here, the Department of Finance's projection only 
shows an overall net decline of 11,225 students during that time 
period. ■'■^ Our February, 1972 data in Table 15 also show a steady 
yearly decline in tot?^ enrollment from 1970 to 1980, where a slight 
overall increase is noted (4,213,300 in 1979 to 4,223,000 in 1980). 
On the other hand, the '^^epartment of Finance's study showed an "up 
and dovm" pattern during this decade and only a net decline of 11,225 
students. , 

Third, we were puzzled by the assumption in the earlier Department 
of Finance report- concerning teacher excesses and accumulating surpluses 
each year from 1971--72 through 1979-80. 'The report states 

The excess indicates the number of new teachers who 
will not find employment, given perfect information 
about available jobs and their locale and the willing- 
ness of teachers to practice their profession wherever 
openings exist. 

The column labeled "accumulating surplus" denotes the summation of 
the projected yearly excesses, or a total of 18,331 elementary teachers 
by 1979-80, going from 1,988 in 1971-1972; for secondary school 
teachers, the accumulating surplus total was 15,074, going from 478 
in 1971-72. 

The report goes on to conclude that the excesses each year 
between its projected supply and demand, and the resulting accumulating 
surpluses represent the teachers produced at public expense who will 
be unable to obtain employment. Tlie State's reported investment in 
an oversurplus of teachers by 1980 is estimated at 67 million dollars, 
including a "sunk" cost of approximately 14 million in presently 
unemployed teachers . ^ 

We simply disagree with the accumulating surplus concept used in 
the Finance study because the underlying assumption lacks credibility, 
namely that highly educated people (teachers) will continue, year after 
year, to pursue the long* and costly training required in the face of 
anticipated unemplojrment when they complete their training. Short- 
term oversupply, or surplus of educated persons seems a reasonable 
possibility, since there clearly are time lags in the adjustment of 
supply and demand. But this lag is more like two or three years 
duration, and certainly would not apply to a ten year forecast. In 
other words, we believe that the supply of teachers will adjust 
significantly to the demand Xv'ithin the next several years, based on 
the fact that in forecasting prospective teacher behavior we are 
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dealing with intelligent, rational manpower who act with reference to 
past and present experience, not to mention future ^pectations. There 
is, and there probably will continue to be surpluses, but the idea of 
accumulating large numbers of teacher excesses from year to year, does 
not seem reasonable. It therefore follows, that if the accumulating 
surplus assumption is incorrect, then the State's estimated investment 
figures of 67 million dollars, including the "sunk costs" of U million 
dollars, are also incorrect. 

Thus, for these and other less important reasons, we were very 
skeptical of the 1971 Department of Finance study of teacher supply 
and demand and therefore did not use the statistical data it contained, 
except as a point of departure. 

Problems in Data Collection 

In this study, not only were teacher demand data unavailable, 
but extreme difficulty was also encountered in obtaining current 
and projected data relating to teacher supply in California. This 
was due in part to the fact that the Association of Independent 
California Colleges and Universities (AICCU) does not have statewide 
data collection capabilities and resources and could not provide the 
necessary data from their member colleges and universities, which 
represent a sizeable number of teacher preparation institutions in 
the State. Data were also not available from non-member colleges 
and universities. 

Further, neither the Office of Analytical Studies, University of 
California, nor the Office of Institutional Research, California 
State University and Colleges, keeps annual records of the number of 
students completing their preparation for teaching in the elementary 
or secondary schools with either a bachelor ^s or higher degree. 

Each of the individual teacher preparation institutions keeps 
these records, but annually fon'jards the statistics directly to the 
Commission on Teacher Preparation and Licensing rather than through 
the central admlhistratlve offices of the University or the State 
University and College systems. The Commission, in turn, forwards 
these data, including those from the teacher preparation institutions 
representing the independent colleges and universities and the non- 
AICCU colleges in the State, to the National Education Association, 
in VJashington, D.C., for later publication in its annual national 
report of teacher supply and demand. This report is issued each year 
and includes data- for the previous year. For example, the 1971 NBA 
report is^ not yet published; it will be forthcoming sometime after 
the close of the 1972 academic year. 

Apparently, the principal reason for this data collection 
problem is that certain provisions of the 1961 Certificated Personnel 
Law, more commonly referred to as the Fisher Act, made it difficult 
for the central administrative offices of the University and State 
Universities and Colleges to keep ti'ack of students who are preparing 
to teach, either at the elementary or secondary school levels. The 
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Act was passed by the California State Legislature to take effect on 
January 1, 1964. It changed considerably the requitements for 
credentialling for those majoring in education. Majors were limited 
to academic subjects > i.e., natural sciences, social sciences, 
humanities, mathematics, and fine arts, but did not include subjects 
which seemed primarily oriented toward application, such as agriculture 
home economics, and education. The Act intended to insure that 
elementary teachers would be "liberally" educated, adding the liberal 
education requirements to those in foundations of education, education 
methods, and student teaching, and resulted in a five-year course 
requirement necessary for the receipt of credentials. 

Interpretative regulation changes were later passed by the State 
Board of Education. The most significant wavS that the fifth year of 
college could be postponed and completed over a period of five years 
after the beginning of teaching for secondary school teachers and 
seven for elementary teachers. Teachers who completed four years of 
college and some of the specific credentialling requirements were 
granted a regular standard teaching credential. If an employing 
school district certified to the need for a ceacher, he or she might 
be granted a provisional credential on the basis of 90 semester 
hours (for elementary teachers) or a bachelor's degree (for secondary 
school and junior college teachers). 

As a result of these changes, the central offices of the 
University and the California State University and Colleses no longer 
provide annual data about students who are preparing to enter the 
teaching profession. Data are available concerning students majoring 
in the various academic disciplines and fields of study but these 
figures cannot easily be disaggregated to identify students who are 
preparing to teach in the elementary or secondary schools. 

In view of this data collection problem, surprising as it is 
because of the large number of teachers involved and the serious 
nature of reported teacher unemployment in the State, we were forced 
to use national teacher supply and demand reports published in prior 
years by the National Education Association and containing California 
demand data in public schools, 1967 through 1970. As stated earlier, 
1971 data are still not available, pending the NEA*s 1971 annual 
research report. It should be noted that the NEA data provide 
aggregate teacher supply numbers for the State of California as a 
whole, rather than by individual segments of higher education in the 
State. 

Total Supply from California Institutions 

During the 1967--1970 time period covered in this analysis, there 
were fifty-tv/o colleges and universities in California accredited for 
teacher education by the State Board of Education, and, in recent 
years, by the new Commission on Teacher Preparation and Licensing 
Commission. These institutions included nineteen state colleges, 
eight from the University of California and twenty-five independent 
colleges and universities. Table 16 shows the actual and estimated 



total production of elementary teachers in the State during fall 1966 
through fall 1970, as well as by degree level, both baccalaureate 
and Master's degree (or fifth year of preparation, the State require-- 
ment) . 

An examination of the total production of elementary teachers 
in Table 16 shows, with the exception of a large dip in the fall of 
1967 (possibly due to reported widespread confusion over the new 
State credential requirements), a steady upward growth from that 
year through the fall of 1970 (estimated), an overall change of just 
slightly under a 50 percent increase in the supply of new elementary 
school instructional personnel. 

TABLE 16 

ACTUAL AJID SSTIi-IATSD CA^^IFORIJIA C0LLSG3 AiND UMI^/SRSITT 
STUD315T3 RSCSmNG D3GR33S AIID PRSPAPaKOH 
TO TSilCH IN IH3 SL3:-IS>JTARY SCHOOLS 

1966^1970 



Year 


Bacheloi'''s Degree 


Master's Degree 


Total 


1966 (Fall) 


3,77^ 


1,108 ■ 


^,832 


1967 


2,1^2 


■1,7^2 


3,88'+ 


1963 


1.92^ • 


" 2,6?;^ 


^f,608 


1969 


2,9^7 


3,735 


6,682 


1970 (estiwate) ■ 


^Jii (estiniatc) 


(estimate) 


JjJSl (estirsate) 


Total 


13.552 


13,613 


27,365 • 






Four year change: 


Numerical Perc=nt 






1966-1971 


2,^27 49.? 



Source: NationrJ. 3ducation Association, Research JUvision, Toacher S^ji^-c^l 
and_I>(^^id in Publa^_SchQols. I96?; 19cB; I96?; and 1970 • 



Table 17 shows an opposite trend, an overall decrease of 11,6 
percent for secondary teachers. Hov/ever, this figure is misleading 
since it includes the same large drop in total degree production for 
the fall of 1967 of 2,677 students from the previous year (7,270 to 
4,593), Beginning in the fall of 1967 through the fall of 1970 
(estimated) however, araounts to a numerical increase of 1,832 students, 
or a rise of 39.8 percent. This steady upward trend during the past 



four years' is more significant for our projection purposes than the 
one year decrease in 1967. 

TABL3 17 

ACTUAL -MD ESTKAISD CALIFORNIA C0LLEG3 A.ND UJJB'ERSITI 
STUD2ITS RSGSr/EIG IEGX2SS "AaN'D PREPARATIOK 
TO TEACH EJ TrlS SSOOlimY SCHOOLS 

1966-1970 



Year 


Bachelor's Itogreo 


Master's D3gree 


Total 


1966 (Fall) 


2,069 


5,201 


7.270 


1967 


910 


3,683 


^.593 


I96S 




k.mi ■ 


5.^72 


1969 


687 




5.91^ 


1970 (estimate) 


__222 (estimate) 


5,502 (estimate) 


6,ii-25 (estinate) 


Total 


5,^j 


2/+,i+6l ■ 


29,67^ 



Four year change: Kurnerical Percent 
1966^1971 ^&^5 -11-6 



Saurcet National Education Association, Research revision, Teacher Supp ly 
and I^mana in Public Schools^ I96?; 196S; 1969; and 1970 • 



Supply and Demand Comparisons 

Extrapolating from Table 16 (elementary teachers) for only the 
years 1967, 1968, and 1969 (for ease in comparing these figures with 
the California Department of Human Resources Development's estimates 
for 1968-1975) gives us an actual total of 15,174 for those years 
(3,884, 4,608 and 6,682, respectively). Using the Table 16 estimated 
NEA figure of 7,309 for 1970, it seems reasonable to use the same 
figure for 1971, since we were unable to obtain the actual data for 
that year. However, beginning with graduates in 1972', and continuing 
on, we can expect some significant decline if teacher preparation 
institutions* and students are at all responsive to the declining 
labor market for teachers, beginning in 1969, when the California 
economic recession actually began and students commenced their teacher 
preparation programs. We believe a total decline of 10 percent in 
degrees completed is reasonable but possibly conservative, although 
we have no evidence to support that figure, even though overall college 
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.and university enrollment in California are reportedly showine an 8 
percent decline this year, as reported in the enginee^inHnalysLf 

7 -^no"^^?- ^ ''f ""'^ °^ ten percent less than the 

7.309 estimated for 1971, for each year from 1972 through 1975 would 
result m a yearly output in total degrees from 1968 to 1975 as 



Year 


Totsl Degrees 


1967-1963 


3,85^ 


1953-1969 


/+,60-3 


1969-1970 


6,652 


1970.-1971 


7,309 (estix-£t3) 


1971-1972 


7,309 (estimate) 


1972-1973 


6,573 (estinste) 


1973-197^ 


6,573 (estirste 


197'^-1975 


(estixiste) 




Ibtal ^9,526 



The California Department of Human Resources Development (HRD) 
forecast a need for 12,300 new elementary teachers on the basis of 

deaths"°and'other''°° '° ''^'^'^^ '^"^^^^^^ '^'^'^^ retirements 
deaths, and other reasons; an overall total of 34 700 element^rv 

teachers during 1968-1975.22 xhe difference be^w^In tl e- two^isures 

Resour.^^ r''""'"'' ^""^ ^^'^^^ Department of Human ' ' 

Resources Development, results in an estimated surplus of 14 826 
elementary school teachers, if present trends continue. However, 
becan.f H ^-^t^'"^*^^^ consid-.red larger than can be anticipated 
because their assumptions were based on a "rosy glow" future economic 

eaL'f de'^and""'' "'r^M^^^ increases their pro" J ^ ons 

of teacher demand are probably higher than can be expected, which 
would therefore result in a much higher teacher surplus. On tJe other 
hand, ,f the student decline in degrees is more than the 10 percent 
I^an^I^tSS^ted! ^^^^^ somewLt^ts 

Looking at the secondary "school picture shown in Table 17 and 
Seri T procedures, i.e.. actual figures for 

1967-19o9, the NEA estimate for 1970, the same figure for 1971 and 
a 10 percent decline for the 1972-1975 years, results in the following: 
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Year 


Total 


Dejrroos- 


19o7-19oo 


^.593 






5r^72 






5.91^ 




1970-1971 


6,425 


(estimate) 


1971^1972 


6,425 


(ootimatG) 


1972-1973 


5,782 


(estinato) 


1973-197^ 


5,782 


(estinate) 


197^-1975 


5,782 


(estimate) 




Total 46,175 





The HRD forecast a need for 25,800 new secondary teachers during 
1968-1975, and 11,800 for replacement purposes, or an overall new 
supply of 37,600, The difference between the BRD estimates and ours 
(46,175), if trends continue, is an 8,575 surplus. However, if 
institutional and student responsiveness Lo the labor market result 
in sharper declines during the next several years in the supply of 
secondary school teachers, and if the HRD demand estimates are, in 
fact, too large, the net effect will probably be less of a surplus, 
but still a significant imbalance between teacher supply and demand. 

Conclusions 

Because of the unavailability of current and reliable teacher 
supply and demand data from California sources, we were forced to 
extrapolate from various State and national sources. The results are 
crude estimates. Despite these shortcomings, hoi^ever, all the 
available evidence appears to be conclusive that there is now a 
surplus of elementary and secondary teachers in California, and, 
unless both supply and demand trends change sharply during the next 
few years, there will continue to be an .oversupply of teachers in 
California, at least during this decade. 

According to the Manpower Report of the President, the present 
scarcity of teaching jobs at the national level is also expected to 
become more pronounced as the decade progresses. In sharp contrasc 
with the increase of more than 700,000 in employment of elementary 
and secondary teachers between 1960 and 1970, the number employed 
is expected to rise by perhaps 40,000 during the 1970*s,23 This 
leveling off in requirements will coincide with the projected 
continuing rise in college graduations, pointing to a serious over- 
supply of teachers unless the proportion of college g.raduates seeking 
teaching careers declines sharply, 
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Because of rapidly declining enrollment of school-age children 
in California during the 1970 's, the main source of demand for new 
teachers in the 1970 *s will be replacement requirements for teachers 
who retire, die, resign, or otherwise leave the profession. 

The teacher surplus xdLll constitute a major problem for women 
seeking professional careers ix^ California, as well as on the national 
scene. As noted earlier, teaching is by far the largest field of 
professional employment for women, accounting for approximately two- 
fifths of all those in professional and technical jobs. Many young 
women are already responding to the declining market situation in 
teaching by shifting to other fields. In the fall of 1971, for 
example, freshman enrollment in schools of education declined an 
estimated 14 percent from the 1970 figure while enrollment in nursing 
rose substantially .24 

Many educators, teacher groups, and the professional associations 
view the current and projected surplus of teachers as an opportunity 
to improve the qualitative aspects of school instructional programs. 
If either the Federal or state governments or local school districts 
should decide to take advantage of the current and projected over- 
supply of teachers by providing increased financial support for lower 
student-teacher classroom ratios, more selective entry level standards, 
fewer teachers with inadequate or minimal qualifications, early 
retirements and resignations for weak teachers, the addition of special 
education teachers, and early childhood and vocational education 
programs, it is likely that the anticipated surplus would be significantly 
reduced or at leas*^, postponed. 

These staffing improvements and new. programs could create an 
immediate and sizeable increase in the demand for new teachers, and 
could probably result in qualitative differences in school programs. 
However, widespread and strong taxpayer resistance to higher property 
taxes in California, recent and continuing defeats in local school 
bond issues and tax override elections, and recurring school revenue 
crises in California state finance are not encouraging since "these 
new programs would result in sizeable increases in school costs. 

On the other hand, the State Department of Education, under the 
leadership of its Superintendent of Public Instniction, Wilson Riles, 
has recently proposed the restructuring of its early childhood 
education program, which, if implemented statewide, could require 
huge increases in the demand for new teachers. The program and 
legislation provide for a new learning environment and experience for 
children from age four through eight. According to the Southern 
California Committee for Early Childhood Education, "the program 
would be accomplished in a restructured non-graded primary school with 
strong parental involvement and on-going in-service education for 
teaching personnel, administrators, and parents. The goal is to lay 
the foundation for a quality, individualized education during the 
crucial early years in order to prevent the need for costly and often 
ineffective remedial work later on."^^ 
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State Assembly and Senate bills proposing this program are now 
being reviewed by the appropriate Education, Comraittecs of the 
California State Legislature • If this program should be approved 
and funded, there seems to be little doubt that additional teachers 
would be required, thus relieving the surplus, although the principal 
purpose and major thrust of the program is to improve the quality 
of early childhood education programs, rather than reduce teacher 
surpluses. labile we cannot estimate the numbers of new teachers such 
a program would require, we would be surprised if this new program 
graw rapidly enough to absorb a significant portion of the anticipal^^d 
surplus of elementary teachers in California during this decade. 

We further conclude that cutbacks in the supply of new teachers 
is a possibly beneficial response to the current and forthcoming 
surplus. In fact, policies regarding institutional limitations on 
enrollment, in teacher education programs in California colleges and 
universities, similar to those now in effect in other states, may 
already be in operation, although we are unaware of such policies. 
For example, Michigan State University, which says that it has long 
produced more teachers than any other institution in the country, 
recently announced a program of "enrollment control" at its College 
of Education to limit enrollment in areas where demand for teachers 
is low and to encourage enrollment in disciplines "where the market 
is demanding more graduates. "^6 Elementary education majors will be 
limited to 1,100 and secondary education majors to 1,600. Departments 
scheduled to be cut 6;harpiy include social science whicii has a current 
enrollment of 279 and a quota of 116, and art which has 119 students 
and a quota of 76. 

The university said these quotas are expected to be met through 
attrition. Areas in which quotas are being set above current enroll- 
ment include business education, general science, and mathematics. 
Michigan State's action followed similar steps by colleges and 
universities in other states. In Illinois, for example, six public 
institutions were asked to reduce the production of teachers by 10 
to 20 percent. 2^ 

In California's teacher preparation institutions, the question 
of whether or not to limit enrollment in the face of teacher surpluses, 
is, of course, another policy issue we have encountered in this study, 
and therefore beyond the scope of this report. However, we would 
urge caution in the method or process by which such enrollment 
limitation policies are implemented, if at all, since there are dangers 
inherent in the manner in which these reductions typically come about. 

Schools of education, if forced to reduce the number of students 
they enroll and graduate, may adopt a policy or: (1) "first come, first 
seirved," or (2) making entry requirements more difficult, thereby 
discouraging the less capable students. Wliatever the parti v'.lar 
enrollment policy or procedure to be adopted, if one is in fact made 
in California's private and public teacher .preparation institutions, 
we strongly believe that great care must be taken to ensure that such 
policies encourage the highest quality teacher prospects to continue 
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the pursuit of a teaching career, while the total number of prospective " 
teachers is curtailed. 

Finally, we must express our surprise over the lack of sophistication 
in forecasting methodology demonstrated by the National Education 
Association, and to a lesser extent j by the California Department of 
Human Resources Development (HRD) . In the case of HRD, since they used 
the Department of Labor's national economic and other growth rate 
assumptions and procedures in 1969 to derive teacher demand data in 
California, rather than the California Department of Finance's 
projections of school-age enrollments from 1970-1980, it is under-- ■ > 
standable why their teacher demand predictions were inadequate. 

However, it was not until late July, 1971, that the National 
Education Association appears to have become aware of or alarmed by 
the current and projected surplus of teachers. Until that time, all 
of NEA's language, quality criteria, and analysis focused on a 
continuing teacher shortage. This appears to have been a surprising 
oversight, since the NEA is the principal analyst of teacher supply 
and demand in the United States. As one researcher said: "A simple 
extrapolation of their trend data for only several years ahead would 
have revealed the striking surplus that we are now experiencing. "28 
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E* SOCIAL WORK 



Introduction 

The relationship between supply and demand in the field of social 
work has some special problems for a number of reasons. It is diffi- 
cult to define the field of social work clearly. Different sources 
we have examined include different occupations under the general 
category of social work. Many persons working in the field do not 
have a degree in social work, but have entered the profession with 
a baccalaureate in the humanitiesy liberal arts, or education. As 
a result, it is difficult to estimattB the supply of workers by the 
usual procedure of using data on degrees awarded and enrollment in 
social work educational programs. The relationship between social 
need and job-market demand is particularly difficult to differentiate 
in this field. Social work as a profession Is responsive to social 
problems, rather than to such factors as economic growth or industrial, 
expansion, the criteria used by the U* S. Department of Labor to 
project job-market demand. Public recot^nitiou of a new social need 
can, therefore, have a profound effect on the employment situation 
in social work. 



Social work is also or special concern because of what appears 
to be a growing interest by youth of college age in careers that 
emphasize working with people. This poses the serious issue of indi- 
vidual student choice of careers versus, having some external control 
over the educational "pipeline" when surpluses exist and threaten to 
become worse in the future. 

California Supply of Social Workers 

Table 18 shows the actual and cstiirianed supply of social workers 
with baccalaureate, Master's, and Ph.D. dagrees produced by the 
independent colleges and universities, the California State University 
and Colleges, and the University of California for academic years 
1967-68 through 1970-71. Data from the communiU-y colleges are not 
included since graduates by student major are aggregated in a general 
"Social Science" category. Data on degrees awarded by the independent 
colleges and universities were not available for acadenic years 

1967- 68 and 1968-69. The degree production for these years was 
estimated from the degree data available from the University of 
Califoiniia. 

The number of degrees in social work awarded by the independent 
colleges and universities for academic years 1967-68 and 1968-69 were 
estimated by using the proportion of net changes to degrees awarded 
at the University of California for academic years 1969-70 and 

1968- 69. Thus, the proportion of 30 to 351 at the University of 
California for 1969-70 gives us a proportion of 11 to 128 at the 
independent colleges and universities for the same, year; and fhe 
proportion of 24 to 321 at the University of California for the 
preceding year gives us a proportion of 9 to 117 at the independent 
colleges and universities for 1968-69.' Using these estimates, we 
have filled in the missing cells in Table 18. All estimates are 
identified by asterisks. 
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Using these procedures, the grand total of all degrees produced 
in social work for the three segments of higher education in 
California for the academic years 1967-68 through, 1970-71, including 
both actual and estimated data, is 4,711, as shown in Table 18. 

We turn now to the problem of estimating degree production in 
social work for academic years 1971-72 through 1974-75* Although the 
change for the years for which we have degree data shows a total 
17.0 percent increase, we cannot assume this increase will continue 
for the next four-year period because of the declines in degrees 
awarded by each of the segments in 1970-71, as sho\TO in Table 18* 

The available enrollment data for the California State University 
and Colleges from 1967-68 through 1971-72 show a decline from 1967-68 
to 1969-70 followed by an increase in 1970-71 and 1971-72 (see Table 
19). 



TABLE 19 

EHRDIIKENT IH SOCIAL lOHK. TOIERCPJIDUATS AND GRALUAOS. 
CALIFORJJIA STAE Kir/SRSITT AliD O0LLSC5S 

1967-68 IKKDUGI 197L-72 



Academic 
Year 


Iftider- 
graduate 


Graduate 


Itotal 


Ket 
Change 


Change 


1967-68 


1.978 


358 


2.336 






1968-69 


1,761 




2,185 


-151 


-6.5 


1969-70 


1.733 


39^ 


2,127 


r58 


-2.7 


1970-71 


2,030 






337 


15.8 


1971-72 


2,-y:>7 




3,0irt- 


580 


23.5 








Four year change: 


708 


30.3 



Source; California State University and Colleges, Office of Ihstitutionsl 
Research, April, 1972* 



These data indicate that the decline in degree production shown 
in Table 18 for academic year 1970-71 will continue for two mere 
years, reflecting the declining enrollments in 1968-69 and 1969-70 
shown in Table 19, and then increase in 1973-74 and 1974-75, reflecting 
the increase in enrollment in 1970-71 and 1971-72, 



-110- 



The rates of increase in enrollment in 1970-71 and 1971-72 are 
especially striking, 15.8 and 23.5 percent respectively. The trend 
beginning in 1970-71 is sharply upward, indicating a sharp increase 
in degree production by 1973-74. 

Data on enrollment in "social welfare" is available from the 
University of California for academic years 1967-68 through 1969-70 
(see Table 20). These data show a relatively slow net increase, 
with an 11.6 percent overall increase for the two year period. 

TABLE 20 

ENR0m-i2NT HI SOCIAL 'rfSLFARS, UNESRGRADUATEJ AND GRADUATE, 
TOIVSRSITT OF CALIFORNIA 

1967-68 IHEOUGH 1969-70 



Academic 
Yoar 


Under- 
graduate 


Graduate 


Total 


Net 
Ciiange 


change 


1967-68 


5.669 




6,253 






1968-69 






6,518 


265 


4.2 


1969-70 


6,095 


881 


6.976,. 


t53. 


7.0 








Two year change: 


723 


11.6' 



Source: University of California, Office of Analytical Studies, 
J^ril, 1972. 



Although we have no data on enrollment in the coiranunity colleges 
in social work, par se, we do have information on enrollment in 
"Social Science", These data support the trend in Table 19 showing 
increasing interest by s.tudents in the social sciences, a 32.0 percent 
increase in the period shown (see Table 21) • 

This increase is even more dramatic when one compares the 
en;:ollment of 40,436 in the social sciences in 1969 with the enroll- 
meixz of 19,562 in 1962 (not shown in the table), an increase of 
20,874 or over 100 percent* 

It is assumed that the increase in social work and social welfare 
enrollment at the California State University and Colleges and the 
University of California, shown in Tables 19 and 20, is also occurring 
at the independent colleges and universities. The rate of increase at 
the latter segment is assumed to be the same as the University of 
California, or 11.6 percent. We shall also assume that the 11.6 per- 
cent change for the University of California would still be the same 
if we had enrollment data for 1970-71 and 1971-72. These estimates are 
probably low. 
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TABLS a 

ENROLUffilT m STUD2JJT DSCLAH3D MAJOR, HI SOCIAL SCIENCS. 
CALIFORNIA a)>2'IDNITr C0LLEC3S 

FALL 1967-FALL 1969 



Year (Fall) 


Enrollment 


Not Change 


5^ Change 


1967 


30,6!fl 






1968 


35,573 


'^.932 • 


16.1 


1969 


' 'K),if36 




13.7 




Two year change: 


9,795 


32.0 



°^ ^'^^ ChanceUor, California Comaunity Colleras. 

April, 1972» 



We nave estimated the increase in degree production during 
academic years 1971-72. to 1974-75 by using the rate of increase in 
enrollment for each segment for the period 1968-69 to 1971-72 The 
rates are estimated at 11.6 percent for the independent colleges 
and universities and the University of .California and an actual 
39.3 percent for the California State University and Colleges. The 

.f*'"^^/"'^ estimated degrees in social work awarded from 
1967-68 to 1970-71 by the independent colleges and universities is 

. I ^L^^ ^'^^^ ^^^^^ Colleges for the same years; and it 

is 1,282 for the University of .California. 

Taking the percentages of the total degrees awarded by each of 
the segments, we obtain 54 degrees for the independent colleges and 

'"^ University of California; and 1,166 for the 
State Colleges. Adding these estimated increases in degrees awarded 
to the totals obtained for the period from 1967-68 to 1970-71 the 
result is 516 for the estimated degrees awarded by the independent 
colleges and universities for the period from 1971-72 to 1974-75- 
4,133 for the State Colleges; and 1,431 for the University of ' 
California. In the period from 1971-72 to 1974-75, therefore, the 
three segments would produce an estimated 6,080 degrees in social 
work. For the entire period from 1967-68 to 1974-75, the total 

^^^^^^^ ^^^^^ °" ^^^^^ estimates and assumptions 
would be 10,791. Attrition rates have not been considered in making 
the estimates above since such data were not available. 
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California Demand for Social Workers 



The official source of data on the demand for workers, California 
Manpower Needs to 1975^ states that the total demand for social v7orkers 
from 1968 to 1975 will be 9,600.^ This figure includes 6,100 new jobs 
created by "industrial" expansion and 3,500 replacement needs from 
deaths and retirements 

If we compare our projected supply of 10,791 degrees for the 
same period of time, 1968 to 1975, with the official demand of 9,600, 
the result is a surplus of 1,191* 

As noted in the previous sections of this study, the demand figure 
cannot be regarded as reliable due to the erroneous economic growth 
assumptions on which it was based. Social work, however, should not 
be as susceptible to economic downturns as engineering and chemistry 
since it is almost entirely supported by government funds at Federal, 
State, and local levels. On the other hand, of course, a decline in 
such government support would impact on demand. Unfortunately, we 
have no data -on the level of support being provided by government 
sources for social workers, nor do we have any data on unemployment 
rates among social workers. 

In light of the limited data available to us, we conclude that 
the surplus of social workers will increase sharply in 1973-74 and 
become still larger in 1 9 74*-75 . This is based on rising enrollnients, 
especially at the. California State University and Colleges. It is 
also based on newspaper reports of cutbacks in support for social 
welfare programs. These cutbacks are coming at a time when students 
are showing an increasing interest in people-related jobs. A 
counselor at a two-year community college where a career development 
program has been established reports that large numbers of students 
are majoring in fields where there are few job opportunities, such 
as forestry, psychology, and social work. 3 He predicts that by 1975 
there will be "thousands" of people looking for jobs as social 
workers but there will not be any openings. This evaluation of the 
situation is supported by the Director of Admissions at the California 
Institute of Technolgy who explained the 20 percent drop in freshman 
applications at his institution by stating that many young people 
have a negative attitude toward science and technology cind feel It 
is better to go into social science where they can work with people.^ 

Problems in Estimating Supply and Demand for Social Workers 
Definition of Social Work 

The field of social work is particularly difficult to define. 
Definitions of workers in the field range from only professionals 
with at least a Master's degree in social work to a large variety of 
occupations, such^ as clergymen, parole officers, welfare investiga- 
tors, and prison attendants, with or without college degrees. ^ The 
widespread use of subprof essionals also makes it difficult to define 
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the field with any precision. In our literature review we found 
that in some cases social work was treated as a distinct field or 
category of employment or study and in other cases it was lumped 
together with "social and welfare workers", as in California Manpower 
Needs to 1975.^ In the data on degrees and enrollment we obtained 
for this study from the segments, the State universities and colleges 
used the category "social work" while the University of California 
and the independent colleges and universities used the category 
"social welfare". We do hot know if these different categories 
encompass the same or different types of educational programs, 

A major study of supply and demand in social work points out 
that it is a field in which most of those who enter it do not have 
a degree in social work.^ This study also notes that the supply of 
entrants into the field cannot be estimated merely from degree data 
or enrollment in social work programs because entrants also come in 
^fter obtaining degrees in the humanities, social sciences, or educa- 
tion.^ These considerations lead us to the conclusion that our 
estimate of the supply of social workers based on degree data and 
student enrollment in the field is at best, only a crude measure of 
the possible supply. 

Demand Versus Need for Social Workers 

Social work is a field in which social need and job market demand 
are especially difficult to differentiate. Social workers are almost 
entirely dependent for employment upon government funding at various 
levels. The demand, therefore, cannot be based upon the growth of the 
economy as is the case with most of the occupations treated by the 
!!• S. Department of Labor in its projections to 1975 and 1980. 

Since our society abounds with social problems of many kinds - 
drug abuse, venereal disease, racial unrest, high unemployment, 
especially among Negro youth, low educational achievement in urban 
ghetto schools, the neglect of the aged, and many others - future 
demand for social workers is difficult to gauge with any reliability. 
A new political administration at any level - city, county, State, 
and Federal - may transform a social need into a demand for social 
workers overnight. As noted in Human Resources and Higher Education^ 
"If laws and social institutions are modified, many more social workers 
may be needed than can now be foreseen. "9 By the same token, curtail- 
ment of social programs by government administrations can create serious 
unemployment among social workers overnight. It is our conclusion that 
in the field of social work, more than many others, the past is not 
likely to provide a very reliable guide to the future* 

Individual Student Choice Versus Job Demand 

A study of the field of social work found "that persons who had 
value preferences for people over things and who wanted to help others 

were dram to social work "10 ^e have noted in this section on 

social work and in our previous sections on other occupations that 
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students appear to be showing considerable interest in fields related 

to working with people. Those making these decisions do not appear 

to be making their career choices Tjased upon kno\m career opportunities. 

If there is, indeed, a current surplus of social workers and a 
still larger one immediately ahead, should educational programs in 
social work be reduced or terminated because there may be no job market 
for graduates? Who shall make this decision? Wlio shall decide that 
young people interested in careers where they can work closely with 
others shall not have the opportunity to study for such careers? Is 
the job market the only basis for opening or closing the educational 
pipeline to would-be social workers? 

As we have noted, past demand is a poor basis for estimating 
future demand in the field of social work. It is our -conclusion that 
individual choice should remain, as it has been traditionally in the 
United States, the basis for enrollment in social work programs. But 
students who make such choices should be fully informed of the career- " 
related hazards of making such a choice. Job market information, to 
the extent it can be ascertained, should be part of the counseling 
every 'student should receive. 



-115- 



REFERENCES 

!• California Manpower Needs to 1975y California Department of Human 
Resources Development, Sacramento ^ California, October, 1969, 
Second Edition; Tabled, p. 112, . 

2» It is difficult to see how the demand figure is derived from 
industrial expansion since the sources of jobs for social 
workers are government and nonprofit organizations as the 
Department of Human Resources Development points out, iMd,, 
p. 34. 



3. Reported in the Los Angeles TimeSy May 15, 1972. 

4. Reported in the Los Angeles Times ^ April 30, 1972. " 

5. John K. Folger, Helen S. Astin, and Alan E. Bayer, Human Resources 
and Higher Education; (New York: Russell Sage Foundation, 1970), 
p. 115. 

6. California Manpower Needs to 1975 ^ op. cit., p, 34. 

7. Human Resources and Higher Education^ op. cit., p. 114. 



c 



8. iMd., p. 122. 

9. Ibid., p. 115. 



C 



10. Galen Glockel, Silk Stockings and Blue Collars, NORC Report 114, 
National Opinion Research Center, Chicago, April, 1966, cited in 
Human Resources and Higher Education, ibid,, p. 119. 



ERIC 



-116- 



F. FINE ARTS 



Introduction 

As in the case of social work, the study of the relationship 
between supply and demand in the fine arts is made especially diffi- 
cult by the lack of a commonly accepted definition of the field. 
Among the educational segments of higher education in California, 
it is not clear that a common definition of the "fine arts" is used 
for recording degrees and enrollment. This makes estimating supply 
hazardous. The total supply is also difficult to estimate because 
many people employed in the arts either do not have college degrees 
or have degrees from unrelated professions. It is also difficult to 
relate the supply of degrees as defined by the segments, such as the 
University of California, with job demand as defined by the U. S.. 
Department of Labor, which includes in its demand figure occupations 
not included in the University of California's definition of the 
fine arts. 



The field of fine arts is of special importance in this study 
of supply and demand among selected professions. It is a field in 
which students are expressing a growing interest, in contrast with 
a declining interest in engineering. This interest is growing des- 
pite the fact that the fine arts include occupations that have been 
traditionally underpaid, and characterized by underemployment and a 
relatively high rate of unemployment compared with other professions. 
There is little to suggest that the job market for graduates of fine 
arts programs will increase in the futxtre sufficiently to absorb the 
growing number of graduates in such programs. A brief analysis of 
the field highlights the serious pi-oblem of an imbalance between 
supply and demand and raises difficult policy questions associated 
with establishing some form of control over the supply to prevent a 
critical unemployment situation in the future. A study of supply 
and demand in the fine arts strikes at the heart of the question of 
why today's students are going to college. 

California Degree Supply in the Fine Arts 

Table 22 shows the actual and estimated supply of persons with 
baccalaureate, Master's, and Ph.D. degrees in the fine arts produced 
by the independent colleges and universities, the California State 
University and Colleges, and the University of California for academic 
years 1967-68 to 1970-71. Data from the community colleges are not 
included since graduates by student major in the fine arts are aggre- 
gated with majors in the liberal arts. Data on degrees awarded by 
the independent colleges and universities were not available for 
academic -years 1967-68 and 1968-69-; As in the other fields studied, 
: the degrees awarded for these years were estimated from the degree 
■data available from the State University and Colleges and the 
University of California. 

To estimate the degrees awarded by the independent colleges and 
universities for 1967-68 and 1968-69, we have used the same number of 
degrees for the same years awarded by the University of California. 
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This procedure is based on the fact that the actual degrees awarded 
by these two segments are roughly similar. The procedure will give 
us a high estimate for the independent colleges and universities, as 
the actual data in Table 22 indicate, but it is a usable estimate 
for our purposes. 

The grand total of all degrees awarded in the fine arts for the 
three segments of higher education in California for academic years 
1967-68 to 1970-71, including both actual and estimated data, is 
20,684. 

We now address the problem of estimating degree production in the 
fine arts for academic years 1971-72 to 1974-75. The years for which 
we have actual and estimated degree data, 1967-68 to 1970-71, show a 
large overall increase of 60.5 percent • However, the rate of increase 
is declining, especially in the independent colleges and universities. 
The question to resolve is whether this decline is likely to continue 
in the next four years. 

The data available on enrollment in the fine arts, both under- 
graduate and graduate, at the University of California for academic 
years 1967-68 to 1969-70 are shown in Table 23. 



TABL3 23 

EIROLUOT UJ FEIS ARTS. UUDERGRADUATS AND GRADUATE, 
UNIVEPSITT OF CALIFORNIA 

1967-68 THRDUGH 1969-70- 



Academic 
Yoar 


Under- 
graduate 


Graduate Ibtal 


Net 
Change 


Changs 


1967-68 


79,265 


5,7^*9 


85,014 






1968-69 


80,697 


6,786 


87,483 


2,469 


2.9 


1969-70 


92,291 


7,^*67 


99,758 


12,275 


14.0 








Two year change: 


14,744 


17.3 



Source: University r>f California, Office of Analytical studios, 
April, 1972. 
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These data show no indication of a decline in student interest 
in this field. Rather, they show an increasing interest, especially 
marked in 1969-70. For the entire period, enrollment is up a sub- 
stantial 14,744, representing a 17.3 percent change. The upward 
trend from 1968-69 to 1969-70 is supported by data from the California 
State University and Colleges for the following years, 1970-71 and 
1971-72 (see Table 24). 

The available data on enrollment fpr the California State 
University and Colleges from 1967-68 to 1971-72 also show no indi- 
cation of a decline in interest by students in- the fine arts (see 
Table 24). Rather, the data show a steadily increasing enrollment 
with one slight dip in 1969-70, and a net change of 5,676 in enroll- 
ment, up a strong 53.0 percent over the period. 

Unfortunately, available data on student enrollment at the 
conimunity colleges aggregate fine arts and liberal arts. However, 
we are including these data here to show the general interest of 
students in these areas (see Table 25). Enrollment is up a sub- 
stantial 20,045 from 1967 to 1969, an increase of 27.2 percent. 
This increase in student interest in the liberal and fine arts is 
even more pronounced if v;e compare the 29,616 enrolled in the fall 
of 1962 (not shown in the table) with the 93,716 enrolled in the 
fall of 1969. This is an increase of 64,100, or 216.4 percent. 



TAETS 

ElIROLLMSNT IN FINE ARTS, W:32RGRADUAT3 AND GRADUATS, 
CALIFORNIA STATS UNIVI^RSITT AND OOLLSGSS 

I967-.68 THROUffl 1971-72 ' 



Academic 
Year 


Under- 
graduate 


Graduate 


Tbtal 


Net 

Change 


Change 


1967-68 


9,371 




10,713 






1968-69 


10,791 


1,^27 


12,218 


1,505 


14.0 


1969-70 


11.517 


1,5^9 


13,066 


m 


. 6.9 


1970-71 


13,012 


"1,^3 


14,^55 


1.389- 


10.6 


1971-72 




2,043- 


16,389 


1,934 


13.4 








Four year change: 5,676 


53.0 



Source: California State University and Colleges, Office of Institutional 
Research, April, 1972. 
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TABLE 25 



ORAIED ENROLLMENT EC STUD2NT D2CLARED MAJOR, 
CALIFDRm C0IWUNI3Y C0LL3C3S 

FALL 1967 TO FALL 1959 



Year (Fall) 


Liberal and 
Fine Arts 


Net Change 


^ Change 


1967 


73,671 






1968 


83,71'^ 


10,0^13 


13.6 


1969 


93,716 


10,002 


U.9 




Tm year change: 


20,0i>5 


27.2 



Sourco: Office of the Chancellor, California Cocaaunity CoUego-^t 
/4>rll. 1972. 



We assume that the increase in enrollment at both the California 
State University and Colleges and the University of California, shown 
in Tables 23 and 24, is also occurring at. the independent colleges 
and universities. The' rate of increase at the latter segment is 
assumed to be the same as the race of increase at the University of 
California or 17.3 percent. We also assume that the 17.3 percent 
change for the University of California would remain the same if we 
had enrollment data for 1970-71 and 1971-72, 

We have estimated the increase in degree production during 
academic years 1971-72 to 1974-75 by using the rate of increase in 
enrollment for each segment for the period 1968-69 to 1971-72. The 
rates are an estimated 17.3 percent for the independent colleges and 
universities and the University of California, and an actual 34.1 
-percent for the State colleges. The total actual and estimated 
degrees in the fine arts awarded from 1967-68 to 1970-71 by the 
independent colleges and universities, as shown in Table 22, is 5,063; 
5,540 for the University of California for the same period; and 
10,081 for the State colleges. Taking the percentages of the degrees 
awarded by each of the segments, as noted above, we obtain 876 degrees 
for the independent colleges and universities; 958 degrees for the 
University of California; and 3,438 for the State colleges. Adding 
these estimated increases in degrees awarded to the total obtained 
for the, period from 1967-68 to 1970-71, we have 5,939 for the estimated 
degrees awarded by the independent colleges and universities for the 
period from. 1971-72 to 1974-75; 6,498^for the University of California; 
and 13,519 for the State colleges. Iii the period from 1971-72 to 
1974-75, therefore, the three segments would produce an estimated 
25,956 degrees in the fine arts, if present trends continue. From 
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1967-68 to 1974-75, the total number of degrees awarded based on. 
these estimates and assumptions would be 46,6A0. Attrition rates 
have not been considered in making the estimates above since such 
data were not available • 

California Demand for Fine Arts Graduates 

In California tianpoxmr Needs to 197Sy the official source of 
data on the demand for workers which we have been using, there is no 
occupational category called "fine arts". There is a category 
calief? "artists, athletes, and entertainers",^ .The demand for thi'- 
category is estimated at 31,300 from 1968 to 1975 with 18,100 new 
jobs created by industrial expansion and 13,200 replacement needs 
from deaths and retirements. 

There is obviously a problem of the relationship between the 
supply of degrees categorized as "fine arts" and the demand categor- 
ized in a different way with a different aggregation of occupations 
subsumed under it* Table 26 sugges.'zs the extenc of the problem. 
The table shows how three different organizations have grouped 
roughly similar occupations. We do not have information on what 
the California State University and Colleges and the independent 
colleges and universities include under the category "fine arte", 
hence they are not included in the cable. 

The occupations lisi.ed by the U. S. DepartmeiiL o£ Lc^bpi^ as sUouu 
in Table 26, are more numerous and more .comprelVensive than those 
listed by the University of California. In addition to athletes and 
sports instructors and officials, it also includes teachers of art 
and dancing. Thus, the estimate of demand for 1968-1975 in California 
Manpower Needs to 1975 should be much larger than any estimate of 
demand that would be based only on the occupations lifted by the 
University of California, 

It should be noted again that the official demand estimate of 
31,300 must be considered high because of the erroneous assumptions 
about economic .growth and industrial expansion on which the figure, 
is based. This high estimate is more than balanced, however, by 
the broader definition of the field. 

If we compare our supply estimate of 46,640 based ori a limited 
definition of the fine arts as used by the University of. California, 
to the official demand estimate of 31,300, based on a much broader 
definition of the same field, the result is a large surplus of 15,340 
and, as the above qualifications suggest, the true surplus is probably 
higher still. 

Problems in Estimating Supply and Demand in the Fine Arts 
Definition' of the Fine Arts 

We have already noted that it is difficult to compare supply and 
demand when there is no common agreement on the definition of the supply 
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TABLB 26 

OCCUPATIONS I>JCLUISD I!T «FIK3 ARTS,« "PSRPOSMING ARTS,«-A1;d « ARTISTS. 
AmZTES, Alld ENT3R?AI.N^HS,« BT KS JjlTTB^lTI OF CALIFOR.m, 
TH3 ODiMISSIOM Oil RlZiMl ESS0URC2S AiJD AD7A>.'CSD SDUCAHOK ^ 
AND TH3 U. S. lEPARmiT OF LABOR 



Organization 



Category 



University 
of 

California 



Pine Arts 



Occizpations 



art 
dance 

dr^atic art 
nusic 

theatre arts 
visual arts 



Coinnission on 
Human Rssoxirces and 
Advanced Education 



Perfoxtiing Arts 



actors 

artists 

authors 

dancers 

musicians 



U. S. Dspartnient 
of Labor 



Artists, Athletes, 
and Sntertainors 



actors and actresses 
artists and art teachers 
authors 
athletes 

dancers and dancing teachers 

entertainers 

musicians 

sports instructors and 
officials 



and demand categories. We would hope, however, that at least within 
the educational sphere there would be a commonly used definition of 
the "fine arts". Such is, unfortunately, not the case. 

Table 27 shows the comparable fields listed under the category 
of "fine arts" by the University of California and the Higher Education 
General Information Survey (HEGIS) category of "fine and applied arts" 
used by the National Center for Educational Statistics. 3 while the 
fields listed in the two categories are very similar, with the HEGIS 
fields being broken out in more detail, the inclusion of the applied 
arts with the fine arts in the HEGIS -system would make it difficult to 
compare HEGIS supply data with similar data from the University of 
California. 
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IAEL3 27 



OCCUPATIONS raaUED L\' "FINS ARTS" A2ID «?I!IS AKD APPLIED ARTS" 
BT THS Ul^lVSHSITT 0? CiVLIfX)?u\'IA AJJD TiS EEGIS 



Organization Category Occimations 



art 
dance 

Fine Arts dramatic art 

nusic 

theatre arts 
visual arts 



fine artii, general art " 

(painting, draving, sculpture) 
art history and appreciation 
music 

(perfoming, conposition, theory) 
music ' 

(liberal arts program) 
nusic history and appreciation 

(nusicology) 
dramatic ,art3 
dance 

applied desigii (ceramics, e_t al*) 

cincsato^^^^ pliotogjaphy; 



College Degrees as a Measure of Supply 

The true supply 'of people in the fine arts cannot be limited only 
to those with college degrees. Those who enter' the fine arts occupa- 
tions have, on the average, two years less formal education than 
professionals in general.^ Artists, dancers, and musicians, for 
example, do not require a degree to work in their fields. Also, 
many who work in the fine arts have degrees in unrelated fields. If 
we include those without degrees and with degrees, in unrelated fields 
as part of the available supply, the surplus we have identified above 
would be still larger. 

The use of degree data to estimate supply in the fine arts is 
further complicated by the fact that national data show that only 

about one-fourth of college graduates trained in fine arts actually 

enter the field. However, the available data do not make clear 

whether this is the result of individual student choice or the lack 
of jobs. 

Unemployment in the Fine Arts 

Part-time work "is far more common in the fine arts than in other 
occupations and unemployment rates are higher. In 1959, for example. 
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national data for the category, "performing arts",. show that unemploy- 
ment was twice as large as other professions,^ 

Our data suggest this unemployment rate Diay be even higher in 
the future. Data on the performing arts compiled by the Commission 
on Human Resources and Advanced Education show that employment in 
the arts grew only half as fast as all other professions in the 
1950-60 decade .7 We have no data that indicate this difference in 
growth rate is continuing, although current unemployment among 
actors and authors associated with the motion picture industry is 
known to have grown due to changes in regulations governing television 
programming. 

The Commission on Human Resources and Advanced Education concludes 
from its review of national data on the fine arts that this field pre- 
sents a picture "of a slow-growing, underpaid and underemployed group 
of professional fields... "8 should also note that in 1960, of 
those who had majored in the fine arts, only 18 percent were working 
in these fields while 52 percent were employed as teachers. ^ This is 
an ominous note since unemployment in the fine arts during a period 
when there is also unemployment in teaching, would close off a major 
avenue of occupational mobility which has served as a manpower adjust- 
ment mechanism in the past. Without teaching as an alternative, what 
job market is the fine arts major suited for if the manpower surplus 
in this field should grow as it appears it will? 

Conclusions 

The data on degrees av/arded and enrollment in che fine arts 
indicate a growing interest by students "in this field. This finding, 
in conjunction with a similar growth of interest in social work, is " 
in sharp contrast with evidence of declining student interest in 
engineering. This polarization of interests poses a serious problem 
for a society such as ours in which economic and industrial growth are 
dependent upon developments in science and technology. 

VJhile there are difficulties comparing supply with demand in the 
fine arts due to the lack of a coiiunonly accepted definition of this 
field, our data show, nevertheless, a large surplus of students 
obtaining degrees in relation to any possible job market. We estimate 
a surplus of at least 15,340 by 1975 and recognize the possibility 
that the actual surplus may be greater. The surplus beyond 1975 is 
expected to become still larger if the present upward enrollment trend 
continues. 

The fine arts constitute a group of occupations that are not con- . 
sistently identified by different groups such as the University of 
California, the Commission on Human Resources and Advanced Education, 
and the U. S. Department of Labor. This makes estimating the relation- 
ship between supply and demand particularly difficult. If supply and 
demand studies in this field are to become more rational, a commonly 
accepted definition of the fine arts must be established and then 
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used by all organizations concerned* The. HEGIS definition appears 
to be a reasonable one and wo. favor its adoption not only by higher 
education institutions in California, but also by the U. S. Depart- 
ment of Labor. Obviously, the supply of students with degrees in 
the fine arts cannot be compared rationally with a demand for athletes 
and sports instructors and officials. 

The interest of students in the fine arts appears to be unrelated 
to job-market considerations ♦ Data for the decades of the 1950 's and 
1960 's show relatively high unemployment rates compared with other 
PiTofessions, Our data on estimated surpluses indicate the unemploy- 
ment rate will probably increase from 1972 to 1975 arid become larger 
after 1975. 

It is difficult to see how a problem of this nature can be resolved ♦ 
IThereas government sponsored programs may alter the demand picture in 
engineering, chemistry, and social work, there is little possibility of 
this happening in the fine arts. Do educational planners and decision 
makers have the right to close off the educational "pipeline" in the 
fine arts because the existing or possible future job-market cannot 
absorb the graduates of such educational programs? This is a question 
only policy makers at the highest educational levels can answer* 
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G, OTHER MANPOWER DEVELOPMENT PROGRAMS 



Introduction 

In the previous section six occupations were selected for supply 
and demand analysis and conclusions were made regarding present 
trends and the extent of manpower imbalanced that are likely to occur 
in the future if these trends continue. In the majority of cases, 
the job entry level requirements of these occupations specified at 
least the baccalaureate degree. Some occupations, like law and 
teaching, required advanced degrees. 

In addition to supply and demand analyses involving the four 
segments of higher education and various levels of degree preparation, 
statewide system planning for higher education should also be concerned 
with the nature and extent of California's other resources and 
capabilities for developing highly trained manpower. These include 
State agencies and non-degree granting educational institutions 
which have significant roles in manpower planning and development in 
California. 

As outlined earlier in this report, our study directed considerable 
attention to the identification of these agerxies and institutions 
and both interview data and published documentation were obtained from 
a number of them. The principal purposes of data collection activities 
with these groups were to describe their various manpower development 
roles and to identify the existing interrelationships among them, 
particularly as they impact on statewide system planning for higher 
education in California. 

The major State agencies and educational institutions that we 
believe are especially significant resources as part of the State's 
total manpower development capabilities are the following: California 
Chamber of Commerce; California Advisory Council on Vocational 
Education; California State Vocational Education Area Planning 
Committees; California Manpower Coordinating Committee; Cooperative 
Area Manpower Planning System (CAMPS); Regional Occupational Centers 
and Programs; California Department of Education, Division of 
Vocational Education; Office of the Governor, Task Force on Occupational 
Education; Office of the Chancellor, California Community Colleges; 
California Department of Human Resources Da^^elopment ; California 
Human Relations Agency; California Department of Industrial Relations, 
Division of Apprenticeship Standards; California Apprenticeship 
Council; Assembly, California Legislature, 'Select Committee on Man- 
power Development; and the large number and variety of proprietary 
schools in California which annually produce thousands of highly 
trained, post-secondary school level manpower for entry into the 
State's labor force. 

Unfortunately, because of the extremely limited time available 
for this study it was not possible to analyze and describe the 
functions of each of these state government agencies and educational 
institutions, or to examine the interrelationships which exist among 
them. We consider this a limitation of our study, since an under- 
i;tanding of these functions and interrelationships is a significant 
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variable because it has a sizeable impact on the development of more 
effective statewide system planning of higher education in California, 
This is an important area requiring additional study and consideration 
and a special, in-^depth research effort. 

However, within the limited time constraints of our study, we 
V7ere able to gather sufficient data concerning the functions and 
responsibilities of several of these groups, A brief listing and 
discussion of these State manpower development agencies and educational 
institutions follows, 

AssQmbly, California Legislature, Select Committee on 
Manpower Development 

This Committee appears to be extremely active in sponsoring and 
advancing a large number and variety of legislative bills related to 
post-^secondary manpower development programs, career education, 
management information systems for vocational and occupational 
education planning, preventative and remedial manpov7er programs, and 
development of planning-programming-budgeting systems criteria for 
use by vocational area planning agencies. At present, the Select 
Committee has bills in various, stages of progress in the State 
legislature relative to manpower development effectiveness (Assembly 
Concurrent Resolution, Number 22); regional guidance resource 
centers (Assembly Bill, Number 814); student internship programs at 
the vocational-technical level (Assembly Bill^ Is'umbor 1642); and the 
establishment of the California Professional Internship Council 
(Assembly Bill, Number 1661), This bill builds upon the concepts 
inherent in the Public Service Internship Program and the University 
of California and California State University and Colleges ''external 
degree programs." 

The principal thrust of these bills is on manpower development 
programs (career education) for high school and post-secondary youth; 
non-degree holders who are interested in entering a variety of trades 
and technical occupational fields. As such, the bills focus on the 
development of marketable skills for employment in the labor market. 
Many of the Committee's bills also involve various segments of higher 
education and departments in the state government. Assembly Concurrent 
Resolution, Number 22, for example, involves the specification of 
criteria for manpower development by the Department of Human Resources 
Development, the Department of Education, the Board of Governors of 
the California Community Colleges and the Department of Social Welfare. 

The Select Committee's major activities involve the sponsorship 
and implementation of manpower development programs that have direct 
impact in a variety of ways upon the other public and private segments 
of higher education in California. For this reason, the Committee's 
legislative plans and interests should be carefully reviewed and 
monitored continuously by all four segments of higher- education. Close 
contact with the Committee should also be maintained by the Coordinating 
Council for Higher Education to ensure effective continuity and coordi- 
nation of effort. 
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\ California Department of Human Resources Development 

The passage of Assembly Bill 1463 (AB 1463) in 1968 bv the 
California Legislature was considered landmark legislation' because 
of xts creation of the State Department of Human Resources Develop- 
ment as a comprehensive manpower agency with a clear priority to 
serve the disadvantaged. 1 The bill also mandated greater state 
involvement in the planning and coordination of all publicly funded 
manpower programs operated within the State of cklifornia. 

/^r>n^^" establishing the Department of Human Resources Development 
(IIRD; , the legislature intended to create an umbrella agency responsi- 
bxe for administering all job training, placement, and r^-lated 
services. It includes the follov^ing state agencies: State Department 
of Employment, State Office of Economic Opportunity, State Service 
Center Program, and the Commission on Aging. 

In the early developmental stages of the legislation, it was 
planned to also include both the Department of Rehabilitation and the 
Dxyxsxon of Apprenticeship Standards of the Department of Industrial 
Relations in order to better coordinate and utilise existing resources 
as well as to redirect the Division's efforts to serve more disadvan- ' 
taged and minority groups. As a result of interested pressure groups, 
the provisions of AB 1463 concerning both of thase areas were changed 
^ by amendment and HRD now has very little influence over these programs. 3 

Assembly Bill 1463 also created a Job Training and Development 
Services Advisory Board which included representatives from the state 
legislature, labor, public education, business, agriculture, apprentice- 
ship training, private vocational education, and members from economically 
disadvantaged areas. The Board has broad responsibilities for reviewing 
statewide manpower problems and in developing recommendations for 
administrative, executive arid legislative action. 

Cooperative. Area Manpower Planning System 

The Cooperative Area Manpower Planning System (CAtlPS) is organized 
through the State of California's Manpower Coordinating Committee, 
thirteen CAMPS Area Committees, and the Non-Metropolitan (Balance-of- 
State) Area. The Area Committees include 87.4 percent of the population 
of the State, and annually prepare a statewide Comprehensive Manpower 
Plan. Also contributing to the Plan are Community Action Agencies 
and offices of the Department of Human Resources Development.^ 

The C/iMPS program is attempting to address the problems of 
unemployment and underemployment for thousands of disadvantaged 
Calif ornians in all areas of the State, due to lack of resources for 
manpower programs, as well as economic development to provide more 
employment opportunities. 5 cAMPS provides a number and variety of 

^ . progranis for the disadvantaged which arc specifically designed to 

V_ achieve productiveness through job rehabilitation. 
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California Department of Industrial Relations, Division 
of Apprenticoship Standards 

ApprenticeshpLp is a system of training skilled craftsmen through 
"learning whi^e earning" and "learning by doing." It combines training 
on the job with related supplemental classroom instruction in a public 
school. Since an apprentice receives his training on the job, a 
person does not become a registered apprentice in California until he 
has been hired by an employer approved for such training by the 
Administrator of Apprenticeship, through the Department of Industrial 
Relations, Division of Apprenticeship Standards.^ 

Although fom^al apprenticeship programs approved by the State of 
California are a prime mode of training skilled craftsmen, such 
prograras do not constitute the sole means of training skilled workers 
in the State. Some training programs conducted by large private 
companies and by the government are not registered v/ith the State. 
Estimates are not available of the number of persons being trained 
under such programs in California or of their distribution by ethnic 
group . 

The Shelley-Maloney Apprentice Labor Standards Act, which estab- 
lished the apprenticeship program in California, was enacted in 1939. 
It created a policy-making body, the California Apprenticeship 
Council, composed of 16 members, 14 of whom are appointed by the 
Governor. Six of the raprcscntativey arc cho:;cn fxoiu cmpioycir. , Gi;< 
from employee organizations, and two from the general public. The 
Director of the Department of Industrial Relations is named by lav; as 
Administrator of Apprenticeship and serves, along with the Chief of 
the Bureau of Industrial Education of the Department of Education and 
the designee of the Chancellor of the California Community Colleges, 
as an ex officio member of the Apprenticeship Council. The chief of 
the Division of Apprenticeship Standards serves as secretary to the 
Council.^ 

Apprenticeship in California is voluntary, both on the part of 
the person being trained and the employer furnishing the training, 
except that employers holding State and local public works contracts 
must, by law, employ at least one apprentice for every five journeymen. 
The contents of the training programs, called "apprenticeship 
standards," are established by "program sponsors" — 'interested 
employers, employer associations and labor unions — and approved by 
the Administrator of Apprenticeship. The standards contain a training 
outline which details the major work processes an apprentice must 
master, and specify the approximate time to be spent on each process. 
The standards also provide for related and supplemental school 
instruction; establish the ratio of apprentices to journeymen to be 
employed on the job; chart the required progression from apprentice 
to journeyman wages; and specify the minimum wages, hours and 
conditions under which an apprentice will be allowed to work.^ 

All apprentices and trainees must be selected by uniform, fair 
and impartial selection procedures without regard to race, religion. 
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color, national origin or ancestry. Joint apprenticeship and training 
committees are focusing their attention on recruitment of qualified 
persons from minority communities, as well as other segments of the 
population. 

The accomplishments of the Division of Apprenticeship Standards 
from 1967 through 1971 are impressive. ' At present the Division lists 
281 apprenticeable occupations and has increased the number of active 
registered apprentices from 20,595 in 1967 to over 30,000 in 1971 and 
the mix of minority apprentices from 14 percent to 19 percent. 9 xhe 
Division has also registered over 59,000 new apprentices during 1967- 
1971 and presented journeyman certificates to over 20,000 California 
youth. Finally, during 1967-1971 at an appi'oximate cost of seventy 
to eighty dollars per apprentice and an additional thirty dollars 
for related instruction, the Division also approved 15,098 apprentice- 
ship and other on-the-job training programs which enabled 19,549 
California Vietnam veterans to benefit from receipt of $17,842,710 
in supplemental training income, which is a substantial contribution 
to California's economy. ■'■O 



Proprietary Schools in California 



Under the sponsorship af the Carnegie Commission on Higher 
Education, a national survey of proprietary schools is currently in 
process. These schooln are both non-profit and profit-oriented 
institutions in the private sector which offer a great number and 
variety of curricula, ranging from secretarial and business office 
training, computer programming and electronic data processing systems 
analysis, key punch operation, to supervisory and management training. 
As such, these schools represent another large source of highly 
trainsd manpower in the State. 

In correspondence received from the Carnegie Commission's survey 
director, only partial statistical data were provided since the 
survey has only recently begun. Complete lists of schools in 
several states which will be involved in the survey are now being 
developed. However, at present only the lists of schools in which 
students now receiving Veterans' b&nefits as of December, 1971 are 
available. In the nation there were 4,785 such schools enrolling 
231,444 students receiving Veterans' benefits. There are also 
25,786 employers v/ho were providing on-the-job training to 75,837 
veterans. In the State of California there were 620 proprietary 
sdiools with 24,581 veterans enrolled. The proportion of veterans 
to the total enrollment of these schools is unknown. As the survey 
director stated:J-- 

. It is interesting to note that although California has 
a very long history of community colleges and presently 
has more community colleges in relation to its population 
than in any other state, it also has a much higher number 
of veterans-approved proprietary schools than any other 
state. 
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Approximately halE of the 2/i,000 veterans enrolled in proprietary 
schools in California are enrolled in schools that are prinxarily 
correspondence schools. 1,700 are enrolled in business schools, 
2,/»00 in aviation schools^ 2,000 in broadcasting schools, 1,000 in 
technical institutes, between 300-^00 in electronics and computing, 
and about 300 in beauty and cosmetology. The remaining veterans are 
scattered over a great variety of schools including medical-dental 
assistance, piano tuning, theater, advertising, motel management, 
peace officer training, photography, surveying and mapping, and 
diving. ■'■3 

A preliminary report of the Carnegie Commission survey of 
proprietary schools is expected to be available by fall 1972* The 
survey will include private (profit and nonprofit) technical, 
business, vocational, and other special purpose schools in eight to 
ten selected states. The purpose of the survey is to obtain basic 
descriptive information on current enrollment, nature of programs, 
expenditure patterns, characteristics of faculty and student body, 
contractual relations with other educational institutions or 
agencies, and educational approaches and methods. In addition to 
this basic descriptive material, an attempt will be made to obtain 
information concerning changes in these schools; such as changes 
in enrollment, changes in programs and methods, and the school 
director's views about problems facing these schools. 

Conclusions 

In the time available we were able to identify only a small sample 
of the many agencies and educational institutions that are involved 
in manpower planning and development in California, No attempt was 
therefore made to study in detail the functions and interrelationships, 
that presently exist among these various groups. However, we derived 
some impressionistic conclusions v;hich we feel have significance for 
statewide systems planning , particularly in terms of college educated 
manpower. 

First, there exists within the State a framework for planning 
and coordinating manpower programs. In 1968, a single state agency, 
the Human Relations Agency (HRA) , was created to coordinated, review, 
and in some cases deliver ail job training, placement and related 
programs. HRA is the comprehensive manpower agency v;hose director is 
State CAMPS chairman and which encompasses Human Resources Development 
(HllD) , Employment Security, Office of Economic Opportunity^ Vocational 
Rehabilitation and Public Welfare. The HRA is the "super" department 
for all operating manpower agencies, with the exception of Vocational 
Education, and acts as the communications and policy link between the 
Governor's office and the line departments. *The head of HRA is 
appointed by the Governor, and is also part of the cabinet. 

In 1968, the main. planning and operating agency, the Human 
Resources Department (HRD) was established. Direct line authority 
exists between the Governor and the Director. This agency encompasses 
the Division of Job Training, Development and Placement, State OEO, 
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other related units such as tax collections, and insurance payments 
division. Management Services and Farm Labor Services, These delivery 
services are also connected by direct line authority through appointees. 
Other agencies under HRD are the Department of Rehabilitation. Depart- 
ment of Social Welfare and the State Department of Education. ^5 

Although a framework for manpower planning and development already 
exists within the State, the various programs we have examined appear 
to be fragmented, lacking in coordination, and frequently overlapping 
or conflicting in their direction and focus. Various agencies have 
different responsibilities for training a number of target groups 
for employment in the labor market or to reduce unemployment and 
underemployment in various areas of the State. 

In several cases, manpower agencies seem to be competing for 
either additional authority or for State and Federal government 
funds to support their own programs. As a result, very little 
communication and coordination occurs among those groups. In fact, 
budget reallocations resulting from reorganization of responsibilities 
among various state departments result in losses in staff for one and 
increases in another. The net effect is, of course, disharmony and 
the encouragement of competition among manpower agencies. Since an 
overall, comprehensive state manpower policy does not exist, the 
various State agencies are planning and operating a wide variety of 
manpower training programs on their own, despite the fact that the 
Human Relations Agency ir, the designated comprehensive manpower 
agency in the State. 

Second, the major thrust of the State's manpower planning and 
development efforts is devoted to serving the disadvantaged. We were 
unable to identify any operational programs, legislation, or financial 
support that were specifically addressed to the problems of college 
educated manpower in the State. The Manpower Policy Task Force 
recently commented on this problem when it statedr^^ 

. Until recently, national manpower policies and programs 
have focused relatively little attention on the more 
skilled and better e\\ucated segments of the labor force. 
The effort to synchroViize the numbers and qualifications 
of persons v;ith baccajLureate and higher degrees with the 
need and demand for thWr services has had relatively low 
priority. Although the\ federal, state, and local 
governments through their financial support for colleges 
and universities and for\low income students impact 
directly on the future supply of educated persons, the 
concept of "manpo\-7er," as operationally defined by the 
programs of the U.S. Department of Labor, has emphasized 
the training and placement of the disadvantaged members 
of the labor force. It does not detract from the 
importance of this latter objective to assert that a 
comprehensive manpovjer program must focus on the 
employment problems of individuals at all levels of 
occupational structure. J 
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Finally, there is no provision in the State's manpower plan, or 
in any oC its various manpower development programs for direct 
involve.ment of the Coordinating Council for Higher Education, the 
State agency for coordination and planning of higher education in 
California, In view of the present and projected supply and demand 
imbalances among college educated manpower in California that we 
have discussed earlier, we conclude that the Coordinating Council 
should be included in comprehensive statewide manpov/er planning and 
should play a central role in such planning. 
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SECTION VI 



MAJOR ISSUES IN EDUCATIONAL PLANNING 



This section is a review of six major issues in educational 
planning. The issues have been selected for discussion as a result 
of our studies of manpower supply and demand in selected occupations. 
We have already discussed some of these issues in section III, dealing 
with methodological problems in supply and demand studies. Here they 
are discussed, along with additional issues, in the context of 
educational planning. The six issues are: (1) individual student 
choice versus state or institutional control of educational programs; 
(2) responsiveness of students and educational institutions of job- 
, market demand; (3) job-market demand and social needs; (4) limitation 
of enrollment versus other manpower adjustment methods; (5) non-system 
versus system in education and educational planning; and (6) short- 
range versus long-range educational planning. 

Individual Student Choice vs. State or Institutional Control 
of EducationaT Programs 

There are two conflicting viewpoints about the relationship 
among individual students, educational programs, and the job-market. 
According to one view, the choice of an educational program, the 
selection of a college degree to achieve, and the pursuit of a 
particular career should be m^Xters of individual choice. This 
viei^oint has its roots deep la the American tradition of Individual 
freedom and the freeplay of market forces. In addition to democratic 
^ and capitalistic influences, this orientation also has a pragmatic 
foundation. Seymour L. Wolfbein stated the i\itionale for it when he 
wrote, "the function of e^lucation can be viev/ed as the process which 
enables an individual to withstand the inevitable changes v/hich will 
occur in the relationship between what he learns and what he v/ill be 
called upon to do in the world of work.''^ Wolfbein's thesis, which 
he shares with many others, is that the individual and his or her 
interests, motivations, aptitudes, and talents are the key factors 
in the relationship betx7een higher education and the manpower require- 
ments of the economy. From this point of view, manpower surpluses 
or shortages are solved not by government action, but by the operation 
of individual initiative and mobility and by the decisions of 
educational institutions, acting independently, to create new programs 
or to curtail or abolish old ones. 

Some experts in the field of manpoi^er supply and demand studies 
also support the individual choice thesis. Their viewpoint, however, 
is based not on philosophical grounds but on the practical conclusion 
that manpower planning is too unreliable and ineffective to be used 
as a basis for determining what educational careers students should 
pursue. Some of the more common manpower planning deficiencies that 
they identify are: (1) a high rate of error in predicting changes in 
occupational needs; (2) Imprecise knowledge about manpower adjustment 
mechanisms; (3) decentralized decision-making power and planning with 
respect to manpower flow which is therefore ineffective; and (^0 lack 
of knowledge about how to influence student career choices. In light 
of these deficiencies, the question is asked if it makes sense to 
attempt manpower planning. Some manpower experts answer this question 
in the negative, asserting that our lack of data and our ignorance are 
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so great in this field that "any planned intervention is about: as 
likely to have an uiwanted outcome as a result that was intended."^ 

Those v/ho support the individual choice point of view suggest a 
number of ways to deal with manpower supply and demand imbalances 
when they occur. One major course of action is in the content of 
education itself. Educational curricula should be designed to make 
the individual flexible and adaptable so that he has the ability to 
make V7ise career choices when necessity requires it. Another solution 
is to provide continuing education so that the individual can learn 
new skills if changing job markets require them. In addition, over- 
specialization should be avoided so that individuals are not pe.mauGntly 
trapped with obsolete skills. Some have suggested that the responsi- 
bility for highly specialized training should rest with employers 
rather than educational institutions. 

The o'pposing point of view is that both state and federal govern- 
ments have the responsibility to ensure' that students are educated 
for identified jobs in the economy. This point of view begins with 
recognition of the fact that the taxpayers support institutions of 
public education. These educational institutions are, therefore, 
the servants of the state. -Their function is, then, to provide an 
educated and trained manpower supply that meets the needs of the 
state economy. From this perspective, if a manpower shortage exists, 
it is the responsibility of the state to financially support educational 
programs or individual st uienns until the shortago ^mi'.iat^^^ , 

Similarly, if there is a surplus, as is now the case in. some occupations 
in California, the state should withdraw financial support from either 
educational institutions, or students, or both, until the surplus 
disappears. A state governor expressed this vievTpoint at a national 
conference on manpov/cr planning. ^ He suggested that a manpower program 
should take these steps in sequence: (1) examine the economy to see 
what jobs require manpower; (2) establish educational and training 
programs to create the needed skills; and (3) identify those 
individuals in the community that are willing and have the capacity 
to absorb the education and training. This kind of approach has also, 
beer*, advocated by officials of the U.S. Office of Education and the 
Govomor of California in the form of "career education." 

There can be no argument with the proposition that the culturally 
disadvantaged and the poor need to be trained in marketable skills. 
Similarly, high school dropouts and graduates not intending to go on 
to college should receive training that will help them find jobs. The 
real issue is how high up the educational ladder, and in what branches 
of higher education, this concept of "career education" can be applied 
effectively. In a period of manpower surpluses, the concept of 
channeling students into educational programs that meet job-market 
demands appears reasonable. For those situations where young people 
need jobs and where a job-market exists, career education is an 
excellent objective for education. The problem is defining all those 
situations where the career objectives of students are unknown or in 
an exploratory stage, and situations in which the job-market is 
unknown or changing. In a dynamic and changing society such as ours, 
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based as it is on science and technology, it is difficult to see how 
the concept of career education can be applied across broad areas of 
the current educational scene. As E, Wight Bakke notes, "one of the 
strengths of our system has been a tradition of loose coupling between 
specialization in undergraduate or graduate school and a man's field 
of employment,"^ 

Career education implies that career fields can be identified in 
advance, that educational programs can be developed to meet the career 
needs identified, and that students will then elect to study for 
those career fields. This approach implies an omniscience on the 
part of educational planners that does not exist. Our studies of 
manpower supply and demand in selected occupations indicate that at 
the present time systematic manpower planning in California and the 
data required to perform effective statewide planning do not exist. 
Neither educational institutions nor state agencies can anticipate 
job-market demand with any reliability. And student interests in 
such areas as law, social work, and fine arts have little relation- 
ship to the job-market. 

We do not believe this issue of individual student choice versus 
state or institutional control of educational programs can be resolved 
in a rational manner V7lthout some consensus on the objectives of 
education. Since there are many levels of education and many 
different types of educational programs geared to the needs of 
different segments of tha population, a systematic approach is 
essential to the definition of^ these objectives. As in business 
management, a "heirarchy of objectives" is required. There is a place 
for individual student choice and, a place for career education 
guided by the state in the educational scheme of things. But it is 
unlikely that there can be a rational solution to oscillating man- 
power shortages and surpluses in the absence of a national long-range 
manpower policy, a state-level long-range manpower policy, and the 
expansion of the present responsibilities of the statewide educational 
planning body to include the necessary authority to give higher 
education in California a clear sense of purpose and direction. 

We can appreciate the concern of elected officials for the 
apparent waste of the taxpayer's money when public educational 
institutions produce too many teachers, engineers, and chemists at a 
given period of time. But we must also call attention to the fact 
that "the cost to the economy of an inadequate supply of educated 
persons is probably greater than the expenditure of resources 
involved in creation of an excess of graduates beyond the needs of 
the economy, ,, ,"5 Educational programs that are not needed should 
not be allowed to continue indefinitely. But it X70uld be unfortunate 
for California if decisions to eliminate or curtail educational 
programs were taken without the thorough study and long-range 
planning such decisions require. As we have noted, the consequences 
of action may be different than what v7as intended. 
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Responsiveness of Students and Educational Institutions to 
Job4iarket Demand 



Educational institutions have been criticized for not being 
responsive to the manpo^ver needs of the economy and for being too 
responsive. In a comparison of higher education in Britain and the 
United States, Hugh folk found that American colleges and universities 
were much more responsive to the needs of students and employers than 
their British counterparts .6 And, he writes, "wi'th few exceptions, 
failure of American institutions to meet needs results from the 
unv7xllingness of students to enter training in. the needed 
occupations 

Lewis B. Mayhew, in his study of graduate and professional 
education has pointed out the "developing" educational institutions, 
such as the large state universities, are more responsive to external 
forces than the "developed" educational institutions, such as Harvard, 
Yale, and Princeton. The latter institutions "frequently appear 
somewhat impervious to community needs. They expect growth to be 
motivated internally as a result of faculty interests and the 
expansion of scholarly disciplines .... "^ jjy contrast, the developing 
institutions tend to view manpower needs in much more immediate 
terms, such as meeting the occupational requirements of specific 
industries."^ 



Mayhew describes the growth of graduate and profo^-^?'' onal ' 
education in the .United .States-after -Worl-d-^ War II. He writes 



This was the cold-war period of the- creation of the 
National Science Foundation (1950), Sputnik, the 
National Defense Education Act, the expansion of 
Department of Defense supported basic research, and 
NASA-sponsored space exploration. It was a period 
when Congress appropriated even more funds than 
medical research could use wisely. With such demand 
and such largess, higher education responded predictably. 

Establishad graduate .schools expanded enrollments 
several hundred percent, and lesser institutions 
aspired, and not infrequently conspired, to obtain 
funds for new medical schools, more research, and a 
chance to become regional centers of excellence. 
States, by the 1960's, had begun to devise master 
plans to ensure that resources would serve the 
people's demands for universal higher education and 
at the same time produce the research essential for 
a healthy economy. 



The U.S. Department of Labor also notes that during the l?60's 
universities were encouraged to expand their efforts in basic 

res.earch with contracts " from NASA, NSF, and the Departments of Defense ""X 
and Health Education, and Welfare. These contracts carried' funds - 
for the "education, training, and employment of additional large 
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numbers of young people. "12 However, the Department of Labor goes 
to point out that the funding provided by the Federal government 
and the responsiveness of the universities "contributed greatly to 
the disorganization of the professional labor market after the 
Government changed tack. Young scientists continued to come out 
of the pipeline in large numbers at the same time that others were 
losing their jobs. "13 

Thus, if educational institutions are to be criticized, their 
fault would appear to be that they were too responsive, rather than 
not responsive enough, to the needs of the community as identified 
by the Federal government. The issue of the responsiveness of 
educational institutions to manpower requirements of the community 
is complicated by the internal dynamics of these institutions. It 
is this aspect of institutional behavior which may account for the 
view held by some people that educational institutions are not 
responsive. Mayhew, for example, describes the dynamics whereby 
newly created institutions seek to build new doctoral and professional 
programs not because of any clearly perceived job-market demand, but 
because of the ambitions of, faculties and college and university 
presidents to achieve the status and prastige of the more senior 
universities. -L^ It is this internally generated pressure for 
growth in the developing institutions that has serious implications 
for higher education in California. 

Mayhew points out that in California the pressure for growth in 
doctoral and professional programs in the developing institutions 
brings t-hem into conflict with statewide coordinating agencies. He 
writes that such coordinating agencies^^ 

have been created to achieve a better, more economical 
deployment of state resources for higher education and 
to prevent unnecessary duplication of high-cost 
programs. .. .But once an institution is struck by the 
virus of graduate and advanced professional work, it 
will oppose efforts to contain its ambitions, whether 
these be made by the state's senior institutions or by 
a coordinating body. 

If Mayhew's analysis is correct, there is a need in California for 
the Coordinating Council for Higher Education to ensure that new 
educational programs do not proliferate because of the "virus" of 
graduate and professional programs. 

Our ^udy of supply and demand in selected occupations indicates 
a mixed picture insofar as student responsiveness to job market 
demand is concerned. Enrollment is down in engineering and teaching. 
This appears to reflect student responsiveness to the poor job 
prospects in these fields. However, the decline in enrollment in 
engineering predates the recent tightening of the job-market in this 
tield. ihe National Science Foundation reports in one of its 
publications, for example, "that the decline of interest in science 
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and engineering at the graduate level preceded recent reductions in 
Federal support of graduate training. This suggests that the loss 
of student interest in engineering may be more than just a response 
to the job-market. It may reflect: the more general attitude of 
negativism toward science and technology that appears to be wide- 
spread among young people today. The decline of enrollment in 
teaching does appear to be a response to the unemployment situation 
in that field. 

The relationship between supply and demand in the other fields 
studied - chemistry, law, social work, and the fine .arts - appears 
to reflect student interests which are not related clearly to the 
job-market. The only exception to this may be chemistry. Rising 
enrollment in chemistry may reflect a pragmatic decision on the 
part of many s.tudents to prepare for occupations in the health 
professions V7here job prospects are good. But they may also be 
interested in social problems related to environmental pollution 
and ecology. In the remaining fields, law, social *v;ork, and the 
fine arts, the students are not responding to job-market conditions. 
Law may involve response to the job market to some extent. In the 
case of fine arts this is not a new phenomenon. Traditionally, 
unemployment in this field has been high but. it has not deterred 
students from seeking degrees in the field. The sudden increase in 
enrollment in law and social work, despite the lack of evidence of 
a job-market in these fields, suggests that students may be 
responding to such values as the desire to work v/tth pi-^opln and to 
resort to , the law as -a way to ameliorate -social problems of various 
kinds, as exemplified by "Nader's Raiders." 

Our review of selected occupations clearly shows that California 
institutions of higher education are responsive to student interests 
within constraints' imposed by existing student spaces, available 
faculty, and related resources. In chemistry, for example, both the 
University of California at Berkeley and Stanford University have 
doubled their freshman enrollment over a two-year period in response 
to student interest in this area. In law, educational institutions 
axo doing everything they can to acco..imodate the startling growth 
of student interest in this profession. In such fields as social 
work and fine arts, the educational institutions accept all qualified 
students who apply. Both in our literature review and in our studies 
of supply and demand in -selected occupations for this report, we 
have found that within those constraints identified by Mayhew, 
educational institutions in California are responsive to community 
pressures and to student interests. 

Two comments need to be made about this situation. One is that 
the Coordinating Council for Higher Education, as the designated 
statewide planning agency needs to have authority to control the 
orderly growth of those "developing" institutions which may be 
responding primarily to internal pressures, rather than community 
job-market demand; andj secondly, the long-range objectives of 
each level and type of educational institution in the statewide 
structure of higher education needs clarification and definition. 

ERIC 
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In the absence of clear objectives, there is always the danger that 
educational institutions may be too responsive to 'external pressures, 
as they were during the 1960 's when the availability of Federal 
funds apparently proved to be irresistible. An independent state 
agency such as the Coordinating Council needs to have the authority 
to prevent individual state educational institutions from altering 
their functions and growth plans within the overall state structure 
due to the lure of funds provided from outside the state. 

Job-Market Demand and Social Needs 

One of the most difficult problems we have found In attempting 
to project job-market demand for educated manpower into the future 
is the problem of differentiating between job demand and social 
needs. In our studies of manpower supply and demand for chemistry, 
law, social work, and teaching, for example, we found that the 
consideration of social needs as distinct from job-market demand 
made a major difference in estimates of possible manpower surpluses. 

The difference between these two concepts is made clear by the 
Staff Report of the Commission on Human Resources and Advanced 
Education. The Report states 

Demand is used in the economic sense, and refers to 
the existence of positions and funds to employ persons. 
Need is used in the social sense of the number of people 
that would be required to meet some social goal. Need 
may be larger than demand, or smaller. 

VJe are critical in- our studies of specific occupations in this report 
of projections of job-market demand made by the U.S. Department of 
Labor, the California Department of Human Resources Development, and 
some independent researchers because their demand estimates for the 
future are based on the types of employment known in the past. T.iis 
basic assumption leaves out of consideration those possible jobs 
and occupations that may appear as a result of technological break- 
throughs (the occupations of programmers and system analysts are 
excellent exaraples) and those that may appear in response to changing 
conceptions at Federal and state levels of social needs. Once 
funding is provided by these government sources, any social need 
may be transformed into economic demand. 

The concept of social nee'ds has serious implications for attempts 
at educational planning, especially in a state such as California 
which has been heavily dependent for emplo^nnent on Federal spending 
for R&D, aerospace, and defense. If, for example, a state agency, 
one of the segments of higher education, or an individual college 
or university should limit enrollment in educational programs on 
the basis of projections of economic demand, manpov/er shortages may 
occur in the future if social needs are transformed Into jobs. The 
classic example of this phenomenon is' the statement of President 
John F. Kennedy that the United States would put a man on the moon 
by the end of the 1960-70 decade. The translation of this social 
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need, as perceived by the Kennedy Administration, into job-market 
demand created employment Cor thousands of engineers, scientists, 
and technicians in California, 

As we v/rite this report, the United States Senate has just passed 
a $2.95 billion child-development bill designed to fund the biggest 
program of federally backed day-care centers in history Sponsors 
of the biJ.l claim it would fund facilities for 700,000 children in its 
first year of operation, double the number now available. If v/e assume 
that such day-care centers v/ould require one employee for every 20 
children, that would create a demand for 35,000 employees, not counting 
supervisors or administrative personnel. These employees might come 
from the ranks of currently unemployed teachers. Thus any estimate 
of a surplus of elementary teachers, including ours in this report, 
would be transformed into a shortage if the Senate bill were approved 
by the House of Representatives and the President. 

Whether the children's day-care bill becomes law or not (it is 
expected to be vetoed by President Nixon), it illustrates the dilema 
that educational planners must face. And if this bill should fail, 
there are others right behind it with equally serious implications for 
future employment. The U. S. House of Representatives, for example, 
is pressing ahead with a bill that would provide $5.3 billion each 
year for aid to the states and cities .-^^ Governors, mayors, and other 
local officials are lobbying to push the. bill through the House. We 
cannot estimate how many jobs this bill might create if it became law 
or what kinds of occupations would be alfect-ed. We cuu oay that it 
would affect job demand projections based on, past employment patterns. 

The GoL^jnission on Human Resources and Advanced Education, using 
the estimated need for college graduates derived from projections 
developed by Leonard A. Lecht for the National Goals Project, con- 
cluded that the number of male college graduates required to meet 
the projected social need in such areas as health, education, trans- 
portation, housing, and other areas by 1975 is 1.5 to 2 million more 
than the number of male college graduates v/ho will graduate by that 
time.--^ The equivalent number for women college graduates is 300,000 
to 800,000 more than are, expected tg enter the labor force by 1975. 

Estimates of future job demand are, therefore, unreliable at best. 
This is not to say that they should not be made. But it is evident 
that any educational planning activity cannot afford to ignore the 
possible impact of social needs on its plans. As we approach the 
national elections of 1972, job demand for the 1970-80 decade may be 
very different from anything now anticipated depending upon which 
political party emerges as the v;inner. 

Reduction of Enrollment vs. Other r4anpovver Adjustment Methods 

There are many different ways in which adjustments to manpovzer 
surpluses and shortages can be u:ade in various occupations. Educa- 
tional planners should be familiar with all of the methods described 
below and be able to utilize them depending upon the occupations 
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involved and economic and other circumstances, .Unfortunately, one of ' 
the least desirable methods of correcting manpower imbalances appears 
to be the one most commonly used, that is, the curtailment or elimina- 
tion of educational programs when surpluses occur. Similarly, when 
there is a manpower shortage, the usual method is to enlarge educa- 
tional programs or to create naw ones. 

The Commission on Human Resources and Advanced Education, reviewing 
this issue during a period of manpower shortages, states that "it is 
ironic that in our attempts to alleviate manpower shortages, ve have 
devoted so much attention to expanding the flow of persons through 
the education system and attracting people into high-demand occupations, 
because these are among the slowest and in many ways least effective 
methods for relieving manpower shortages, Since the time required 
to expand educational programs is lengthy - up to ten or twelve years 
in a field like medicine - the demand* may not be satisfied when it 
occurs. And once educational programs are established, there is then 
the problem of shutting off the supply before the shortages turn into 
surpluses. A major task of statewide educational planners should be 
to take actions that would avoid such oscillations in manpower condi- 
tions. The effects of such oscillations on students, faculty, and 
.educational administrators caa only be negative, if not traumatic. 

The expansion or contraction of educational programs and enrollment 
opportunities by administrative fiat is not consistent with the funda- 
mental democratic right of students to select their own career paths 
through the educational system. In our studies of selected occupations 
for this report, we found that students are not always responsive to 
job-market demand and are attracted in some cav?es to educational pro- 
grams for reasons that are difficult to identify. High enrollment in 
such fields of study as law, chemistry, social work, and the fine arts 
are examples of this. Thus, closing down enrollment opportunities in 
low job demand fields does not ensure that students will then enroll 
in fields where demand is high. Not every student V7ants to become a 
doctor or a nurse. 

During the 1950 *s and 1950 *s when the demand for college educated 
manpower was high, educational programs were expanded in almost all 
areas. The more difficult educational planning task of identifying 
those specific programs that needed to be expanded v/as neglected.^ 
In their review of state- master plans for higher education, Folger, 
Astin, and Bayer state that such plans consider manpov/er needs "chiefly 
as a justification for planned expansion rather than as a basis for 
estimating the kinds and the extent of the educational programs that 
will be required, "23 

An important method of correcting imbalances in manpower supply 
and demand is the labor reserve ^ although this source of available 
manpower has received relatively little attention. Folger, Astin, and 
Bayer report, for example, that from 1950 to 1965 the annual reports 
on supply and demand for teachers made by the National Education 
Association "made no effort to identify the magnitude of or flow into 
and out of the labor reserve. "2^ Yet such fields ar; teaching and 
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social work, v/hich are reviewed in this report, have relied heavily in 
the past on wo;nen in the labor reserve when there v/ere iuciupov;er shortages. 
No data were available to us, however, on the relationship between 
possible surpluses in these fields and the labor reserve. An estimated 
surplus in a field that largely employs women may always be higher than 
estimated if the labor reserve is not taken into account since older 
women may want to return to work after a period of absence. 

The use of educated women who are qualified to work in an occupation 
but who are not currently employed is one of the fastest ways to increase 
the worker supply. This is a much faster method than Increasing college 
enrollment in that occupation. In the past, when demand was low, more 
v;omen remained in the labor reserve. Today, v/ith a possible period of 
low demand ahead for the 1970 's, the labor reserve may fail to absorb 
potential female workers because so many more women appear to be planning 
to enter the job market, postponing marriage, and having fewer children. 
Nevertheless, the labor reserve is a manpower adjustment method that 
educational planners should always bear in mind. 

Another method of adjustment when there are imbalances in manpower 
supply and demand is chang in g the a g e of retirem ent. This method has 
been used during periods of high demand, especially in professions such 
as l?)w, medicine, teaching, and engineering. During a period of surplus, 
reducing the age of retirement could be used effectively. Kspecially in 
education where the number of surplus teachers may be critically hi^h 
fcr a number of years, early retir^^penn could be rmde r^-^-ifVitory at tho 
age of 60, or possibly j5. This method of dealing with a surplus would 
be much less damaging to the quality of educational institutions and 
less damaging to the career plans of student-teachers already in the 
educational pipeline than closing dovm teacher-training programs which 
some colleges are already doing. (See our section on teacher supply and 
demand.) 

A coMQonly used method of manpower adjustment in the 1950' s and 
1960*3 was the lowering of standards or qualific ations for j ob entry 
in such fields as teaching and engineering. The hiring of teachers 
without teaching credentials or college degrees has been used in mraiy 
states as a way of filling open teaching positions. In California 
during the years of expansion in the aerospace and defense industries, 
many persons found euti;ioymeut "uugiueurs'* \vuu did nuu poosesri cuiiega 
degrees • 

A period of manpov/ar surplus provides the opportunity to raise 
educational standards for job entry and to improve job qualifications. 
Rather than regarding the present manpower surplus in education as a 
disaster, educational planners in California have the opportunity to 
raise the qualifications for teachers at all levels where it may be 
advantageous to do so. In addition, teacher-student ratios can be 
reduced and teachers can be found to j^rovide education for pre-school 
children, particularly among the culturally^ disadvantaged. Thus, a 
period of manpower surplus provides educational planners with alter- 
natives. One alternative is to reduce enrollment. This may appear 
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to be financially desirable but, as we have noted, this method may 
only lead to another round of manpower shortages in the future. In 
addition, it introduces tensions in educational institutions which 
lower morale and the quality of education. The second alternative, 
which is also costly but we believe more desirable in the long run, 
is to raise the quality of education wherever possible. 

One of the least well-understood methods of adjusting imbalances 
in supply and damand is the. mobility of the work force , both geogra- 
phically and occupationally. Yet this method is probably one of the 
most commonly ust.l when imbalances occur, and it is the most effective 
for short- run fluctuations in supply and demand. Every reader of this 
report should ask himself where he received his education and where he 
now works; and he should also ask himself how many different occupa- 
tions he has had since he graduated from school, as well as how many 
he had before or during the time he went to school. Changinjx jobs 
and careers is a commonplace phenomenon of American life. 

California benefitted greatly in the decades of the 1950's and 
1960 's from the geographical mobility of people v7ho migrated into the 
State seeking work when job demand in the State was high. The educa- 
tion of these people cost the State nothing. Out-inigration of many 
highly educated persons who received their education in California 
may now be occurring at great cost to the State. Educational planners 
must have data on the depth and range of these in-migration and out- 
migration phenomena. It is difficult to see how the true costs of' 
education can be determined without such information. Notions of the 
"sunk-costs" of teacher training in California, for example, should 
discount the costs saved by the State as a result of teachers ^^ho have 
migrated into California. 

, l^Jhile California has had the benefit of in-migration of highly 
educated workers in the past, this may not be the case in the future 
as the in-migration rate declines. One of the tasks of educational 
planners in this situation, it seems to us, v:ould be to facilitate 
occupational mobility. This should begin with students while they 
are still in college and continue after they have entered the job- 
market. It can be accomplished by making the standards, qualifications, 
and procedures that currently impede the flow of students within the 
educational system and the movement of workers outside the educational 
system who may want to return to it for refresher courses and training 
in new careers much more flexible than they now are. Bureaucratic 
rigidity with respect to entrance requirements, prerequisites for 
courses, and all the other traditional impediments to the freer flow 
of students and non-students alike should be carefully examined by 
educational planners at the state level. Thus when surpluses appear 
in given fields, the system itself should facilitate career changes 
and occupational mobility, rather than preventing such changes and 
mobility as Is now too often the case. 

Non-System vs. System in Education and Educational Planning 

Tl.e Master Plan for Higher Education in California has been lauded 
for its creation of a model educational system and as a model for 
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statewide educational planning. But ar, wc point out in Section IV 
of thiG report, much depends oi\ how you define a ''syste;,j". In our 
examination of the structure of higher education 3.n Oaliforuia, 
including the relatio-aship of this structure to students and to the 
job-inarket, v/e concluded that there was (1) no system of education 
in the State in any maaaingful, technical sense (as systeni analysts 
would define a system), and (2) no adequate management information 
system 'to plan for, monitor, and evaluate the performance of the 
educational institutions and segments. While the Coordinating Council 
for Higher Education presently has some limited planning responsibi- 
lities, it is primarily a coordinating and advisory body v;ithout the 
authority or the moans required for system planning, monitoring, and 
evaluation'^ 

There can be no system of higher education as long as basic 
questions about educational objectives remain unresolved. For example, 
it is not clear whether the function of educational institutions is to 
educate in the broadest sense of the term or to provide a supply of 
graduates for the job~marlcet. Recent criticisms of higher education 
and calls for "career education" imply that serving the job-market is 
a primary objective. It is not clear whether students should be 
allowed to enter any career field of their choice or if enrollment in 
specific fields should be controlled by educational institutions or by 
the State through its funding powers. The proper role of a statewide 
planning agency with respect to these questions about the objectives 
of a system of higher education is not clear. 

In industry, government agencies," and in military organizations 
true systems, as defined Ln section IV, can be created because of a 
highly centrali:2ed dr^anizational structure. The objectives of the 
organization can be clearly defined because there is a central authority 
with the power to define them* Such problemi> ,as the specification of 
system performance requirements, the design of subsystems and their 
interrelationships 5 the standardiication of data elements, and the 
creation of feedback r»echanisms can all be resolved, given a centjaliJ^ed 
authority structure. 

These conditions do not exist in higher education in California and 
it is doubtful if anyone would want such a centralized structure in the 
field of education. The issue can be stated this way: is it dernxable 
for California to have a more centrcilized educational structure in order 
to improve the planning process or does it vn'.sh to continue to have no 
agency below the level of the Governor and the Legislature v/ith the 
authority to reallocate resources among the segments on the basis of 
changes in statewide needs and objectives? 

In our opinion, based on experience in the systems field and in 
education, statewide educational planning cannot be made more effective 
or more rational without a larger degree of centralized authority than 
currently exists. The problems we encountered in conducting data 
collection activities for this report strongly support this conclusion. 
Many improvements in administration and recording procedures are possible, 
especially in the area of creating standardized data elements. Such 
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/• improvements can be undertaken without in any way jeopardizing the 

current operational independence of the private and public segments " 
comprising the higher educational structure of the State. 

Time, however, is a critical factor since independent computerized 
raanagcment information systems are being created by several of the 
segments. If these independent developments are permitted to continue 
without tne specification of statewide planning requirements for these 
systems by an agency representing the State, statewide planning will be 
more difficult to achieve in the future than it is now. And in the long- 
run, the task of achieving statewide systems integration will be more 
costly. 



Short-Range vs. Long-Range Educational Planni 



As we have seen in this report, there are manpower experts who 
question the value of any educational planning for correcting imbalances 
in manpower supply and demand. We have also found that projections of 
manpower Imbalances have a high degree of unreliability. One of the 
most thorough and intensive manpower supply and demand studies we have 
seen, published as recently as 1970, incorrectly predicted continuing 
shortages of engineers for the 1970 's. 25 " 

We believe there is a very important 'issue involved here which 
scholars are just beginning to' address. This is the relative value of 
short-range versus long-range forecasting. For the purposes of thi? 
discussion, we siiall arbitrarily define "short-range" as 20 years or " 
less and long-range" as more than 20 years. By these definitions, mosf 
of the manpower studies we have seen for tliis report deal with the short- 
range. Many studies deal with a period of only five to ten years. The 
most commonly used time-span is ten years, no doubt due to thtx use of 
data from the decennial census. 

It is generally believed that short-range forecasts are more reliable 
than long-range forecast's, since it is assumed that events and conditions 
closest to us in time are more predictable than those more remote in time. 
Thus, millions of dollars are spent each year on weather forscascine 
although such forecasting is frequently wrong. Our society spends larpe 
sums of money attempting to predict short-run trends in the stock market, 
wholesale and retail prices, savings, investment, and employment. But * 
these short-range predictions, as we have seen in this report with respect 
to imbalances in manpower supply and demand, are frequently incorrect due 
to frequent fluctuations in the economy and in governinsnt spending. There 
IS good reason to believe that the basic assumption is not correct; that, 

li t^' '^^^^^ long-range forecasts may be more 

reliable than short-range forecasts for the purposes of educational 
planning. 




Manpower experts are correct who state that forecasts of manpower 
supply anu demand imbalances are unreliable and that the results of 
/ educational planning are, therefore, frequently different than the 

planners intended. But they are right because education . planning and 
the manpower studies and forecasts it is based on only cover a sho?t- 
rangc time span. Witiiin that time span, imbalances of supply and 
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demand fluctuate wildly If wc enlarge the time span of educational 
planning, hov/ever, it may be possible to reduce the Cluctuauions. The 
U. S. Department of Labor rightly, v;e believe, cautious educational 
planners against overreacting to current manpower surpluses. la uhe 
Manpower Report of the President^ the Department of Labor stresses the 
"longer view" in assessing the job demand for highly educated pro- 
fessionals such as engineers and scientists. Educational planning 
needs to consider short-range problems, but they should be analyzed 
within a context of long-range sociocultura.l, scientific^ and 
technological trends. 

The use of long-range trends for educational planning is not as 
strange as it may first appear. Historians, sociologists, philosophers 
and anthropologists, have frequently dealt with social processes that 
occur over periods of hundreds of years. Social trends that have 
persisted over 500 years have been described in the work of such 
scholars as F.S.C. Northrop, Arnold Toynbee, Alfred L. Krocber, 
Ralph Linton, Julian Steward, Piuiriin Soroicin, and many others. The 
follov/ing list of long-range trends suggests the types of trends we 
believe should be closely looked at by educational planners: 

1. Population growth 



2. Industrialisation, including the emergence of the 
"Postindus trial" society 

3» Urbanization (particularly the increasing concentration 
of Negroes in the central cities) 

4» Increasing growth of knowledge, science and technology 

5. Increasing democratization, egalitarianism, and meritocracy 

6. Increasing growth in the scale of organization with 
bureaucratic characteristics 



7. 


Increasing 


economic affluence 


8. 


Increasing 


professionalization 


9. 


Increasing 


specialization 


10* 


Increasing 


automation of production and information flow 


11. 


In^ ;easing 


centralization of control 


12. 


Increasing 


amount of leisure time 



13. The advance of feminism 



14. Increasing reduction of all personal economic risks 
15 • Increasing tempo of change 
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All of the trends listed above have lasted for hundreds of years 
and most of them will probably continue for hundreds of more years 
It would seem essential to us that educational planning should broaden 
its scope to include such long'-range trends in its analyses of manpower 
supply and demand and in determining the relationship betv/een enroll- 
ment and educational programs. 
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SECTION VII 
CONCLUSIONS AND RECOMMENDATIONS 



CONCLUSIONS 



Manpower Data Collection 

1. The most serious problem encountered in this study was 
obtaining data from California sources on enrollments 
and degrees awarded for the academic years 1967-68 to 
1971-72 in the six selected occupations - engineering, 
chemistry, law, teaching, social work, and the fine 
arts. 

2. The major source document used for estimating job demand 
from 1968 to 1975, California Manpower Needs to 1975^ 
published by the California Department of Human Resources 
Development, V7as unreliable because it was based on 
assumptions of continuing economic growth and industrial 
expansion which were negated, especially in California, 
by reductions in Federal expenditures and the economic 
recession of 1969-71. 

3. Data from different sources on such important variables 
as enrollments, degrees awarded; and occupational titles 
are not standardized so that they are difficult to use 
for estimating supply and demand relationships. 

Methodological Problems in Supply and Demand Studies 

1» The results obtained in typical manpower supply and demand 
studies were found to be highly unreliable in our litera- 
ture review because they were based on overly simplistic 
assumptions, e,g., using past employment structure and 
trends as a basis for estimating future job-market demand. 

2. A major gap in available data for this report was the lack 
of information about- student objectives, motivations, and 
values. Hence we could only speculate about why students 
are showing great interest in fields where current job- 
market demand does not exist. 



Large fluctuations in manpovzer surpluses and shortages in 
occupational fields such as engineering, chemistry, teaching, 
and social v/ork within relatively short periods of time^ 
appear to be directly related to Federal and State funding 
policies. 

4. The potential supply of women in the labor force is expected 
to grow rapidly as a result of the current "women's liberation 
movemo-nt." Tliis could cause larger surpluses than anticipated 
in those occupations where womerA have predominated, e.g., 
teaching and social work. 
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A Systems Approach to Educational Planning 



1. Higher education in California is not a system in any 
meaningful, technical sense (as the term is used by 
system analysts), nor does the Coordinating Council for 
Higher Education have access to an adequate management 
information system to facilitate its planning and coordi- 
nation functions for higher education in California. 

2. The current development of independent and unintegrated 
computerized management information systems by various 
educational institutions and segments of higher education 
will make statewide educational planning more difficult iu 
the future and will increase the cost of ultimately 
creating- a statewide system. 

Supply and Demand in Selected Occupations 

Engineering 

1. There is and will continue to be a surplus of engineers 
in California, at least through 1975» 

1. The apparent surplus of engineers in California as indicated 
by the relatively high rate of unemployment in the State 
compared with the national unemployment rate Is attributed- 
to the. decline in Federal funding for work in aerospace, 
defense, and R&D, and not to a lack of responsiveness on 
the part of educational institutions. 

3. The surplus of engineers may not persist beyond 1975 because 
of declining enrollment in this profession and possible 
increases in Federal spending related to industries that 
employ engineers. 

4. The fluctuations in shortages and surpluses in engineering 
may be best described as a "xoll^r coaster*' ride brought 
about by the absence of a national manpower policy, random 
increases and decreases in Federal expenditures, and the 
readiness of educational institutions to respond to Federal 
funding for research and student support. 

5. The field of engineering is characterized by overreact ions 
by both students and government officials to short-range 
fluctuations in supply and demand. 

Chemistry 

1. Despite evidence of unemployment in this field and a 

declining job demand for chemistry teachers, students are 
enrolling in freshman chemistry courses in record numbers. 
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2. If the current upward enrollment trend continues, there 
could be a serious surplus of chemists until 1975 and an 
increasing surplus beyond that date. 

3. The lack of information about student interests and career 
objectives makes it impossible to determine why enrollment 
is rising in chemistry v/hile job demand is declining. We 
can only speculate that students are preparing to enter 
the health professions in recognition of the employment 
opportunities in those fields. 

4. Since the future job-market for chemists cannot be ascer- 
tained, the objective of educational programs in this 
field should be flexibility, generality, and an avoidance 
of excessive specialization. 

5. Academic programs in chemistry should shift their emphasis 
from preparation for employment in academia to applied 
research in industry. 

6. Changes in the content of higher-level chemistry educational 
programs may be more essential than changes in the numbers 
of students v;ho are graduated. 

Law 

1. Stuclpnt interest in law, both nationally and in California, 
has been growing at an unprecedented rate and qualified 
applicants are beirxg refused admittance to California law 
schools in record numbers » 

2. If present national enrollment trends continue, the law 
profession will approximately double its size by 1985. 

3. If current trends in the production of lat^yers in California 
continue, there will be a surplus of lawyers by 1975. 

4. There may be a still larger surplus of lawyers beyond 1980 
unless existing social needs for legal services are trans- 
lated into job demand by the Federal or State government. 

5. There would not be a surplus of lawyers during the 1970-80 
decade if social need, rather than job demand, were used 
as a basis for estimating possible manpower imbalances. 

6. It would appear to be unwise to create new law educational 
facilities in California at the present time in light of 
the low current and projected job demand for lav/yers. 
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Teaching 



1. Only crude estimates of future manpower imbalances are 
possible in this field because of the unavailability of 
current and reliable data on teacher supply and demand. 

2. Based on available data from various State and national 
sources, there is a current surplus of elementary and 
secondary teachers in California and it is expected to 
continue through the 1970-80 decade. 

3. Due to rapidly declining enrollment of elementary school- 
age children in California during 1970-80, tha main source 
of demand for nev; teachers, the elementary school will 
be replacement requireiuents for teachers who retire, die, 
resign, or otheTrjise leave the profession. 

4. In view of the large numbers of prospective teachers 
involved and the serious nature of current and estimated 
'teacher surpluses in California, planning for elementary 
and secondary school teachers is one of the most pressing 
problems for educational planners in the 1970's. 

5. The surplus of teachers will constitute a major problem 
for V7omen since teaching is by far the largest source of 
professional employment for them and the surplus is occurring 
at a time when more women than ever before are seeking pro- 
fessional employment, 

6. The surplus of highly qualified teachers provides the State 
of California witrh a rare opportunity to improve the quality 
of education. 

7. If limiting enrollment of students in teacher preparation 
institutions is. adopted as a method of coping with existing 
and projected surpluses of teachers, we believe that great 
care should be used in implementing such a policy to ensure 
that highly qualified student prospects are not denied the 
opportunity to pursue teaching careers. 

8. The failure of agencies responsible for projecting teacher 
manpower supply and demand and their predictions of shortages 
of teachers until recently indicates that current forecasting 
methodology is unreliable and that educational planners should 
use such sources of data with great caution. 

Social Work 

1. The current surplus of social workers will increase sharply 
in 1973-74 and become still larger in 1974-75 because of 
rising enrollment in conjunction with cutbacks in financial 
support of social welfare programs. 
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Social work is a field in which students are showing 

increasing interest, apparently because it is a field 

in which one works with people. rar.her than with "things. *• 

The supply of entrants into social work is difficult to 
estimate with reliability based on enrollment or degree 
data because so many graduates' enter the field with degrees 
from other fields such as the humanities, social sciences, 
and teaching. 

The close relationship between job demand in social work 
with social needs as defined by Federal and state govern- 
ment makes it difficult tc estimate future job demand with 
any reliability. 

Since past demand in social work is an unreliable basis for 
estimating future demand, we conclude that a policy of 
limiting enrollment in order to reduce current surpluses 
should only be used with extreme caution. Allowing indi- 
vidual choice to remain the basis for enrollment is highly 
desirable. 

Fine Arts 

It is difficult to compare supply and demand in the fine 
arts since there is no common agreement on the definition 
of the supply and demand categories. For example, the U. S. 
Department of Labor, unlike the University of California, 
aggregates athletes and entertainers with artists in its 
estimates of job demand. 

The supply of people in the fine arts is difficult to 
estimate because a degree is not required to work in the 
field AuJ many employed in it have degrees from unrelated 
fieldrj. 

If present trends in enrollment and degrees awarded continue, 
a large surplus of fine arts graduates is expected by 1975 
and a still larger surplus beyond that date. 

Data on enrollment and degrees awarded in the fine arts 
indicate a growing interest by students in this field 
despite the fact that it is historically slow growing, 
underpaid, and characterized by unemployment twice as 
large as other fields. 

The fact that student interest in the fine arts appears to 
be unrelated to job-market considerations suggests that 
individual choice should prevail as the basis for enrollment 
despite the existence of manpower surpluses rather than 
limiting enrollment by educational institutions. 
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other Manpower Development Programs 



1. A framework for manpower planning and development already 
" exists within the State • Various agencies and programs 

are involved with a number of manpower training programs 
that are designed to provide employment or reduce unemploy- 
ment in various areas of the State» 

2. Ho^^rever, an overall manpov^er policy does not exist in the 
State. As a result, the various manpower programs we have 
examined appear to be fragmented, lacking in coordination, 
and overlapping in their direction and focus. Little 
communication and coordination V7ere observed among State 
manpower agencies and some competition was noted. 

3. The major thrust of the State's manpower planning and 
development effort*^ Is devoted to serving the disadvantaged. 
We were unable to identify any operational programs, agency, 
legislation, or financial support that are specifically 
addressed to the problems of college educated manpower in 
the State. The employment problems of the disadvantaged 
are most worthwhile and of great importance to the State. 
However, a ^comprehensive manpower policy and development 
program for California' must focits on the employment 
problems of individuals at all levels of occupational 
structure, including college .educated vHianpower. 

4. There is no provision in the State's comprehensive manpower 
plan, or in any of its manpower development programs, for 
direct involvement of the Coordinating Council for Higher 
Education J the designated agency for coordination and 
planning of higher education in the State. The Coordinating 
Council should be included in comprehensive statewide man- 
power planning and should play a central role in planning 
for college educated manpower. 

RECOMMENDATIONS 

1. In cooperation with the segments, the Coordinating Council 
for Higher Education (CCHE) should assume a leadership role 
in the identification of long-range objectives for the 
statewide system of higher education in California. 

2. The Coordir:iting Council should request the California 
Legislature to assign it the responsibility for developing 
the specifications for a statewide, computerized management 
infoniiation system to facilitate statewide planning lor the 
orderly growth of higher education. 

3* Aa information requirements analysis study should be 
sponsored by the Coordinating Council and undertaken in 
cooperation with the segments. The study should result in 
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the design and developmen:: of a standardized data base 
containing comparable student enrollment and degree data 
by academic disciplines and fields of study as the first 
phase of the design of a- statewide, computerized management 
information system for planning purposes. 

In order to ensure inter-system integration and compatibility, 
the Coordinating Council should be designated as the responsible 
State agency by the California Lcgisiatuire for reviewing plans 
for computerized management information systems now beipg 
designed and developed independently by public higher educa- 
tion segments in the State, 

The Coordinating Council should establish a staff function 
within the Staff Organization of the Council V7ith the 
responsibility to conduct manpower supply and demand studies 
as needed, and to disseminate the results of such studies to 
all public and private institutions in the State for planning 
purposes. 

The Coordinating Council should sponsor a national conference 
consisting of other state coordinating councils for higher 
education, the U. S. Department of Health, Education, and 
Welfare, Office of Education, the American Council on - 
Education, the U. S. Department of Labor, other Federal and 
state educational agencies, professional dissociations, repre- 
sentatives of higher educat:r,on and government manpower agencies. 
The purpose of the conference should be to develop a- compre- 
hensive national manpower policy for college educated manpower. 
.This manpower policy, once developed, should be recomu.ended to 
the Federal government as one step in the elimination of the 
"roller coaster" effect of government spending on college 
educated manpower cupply and demand. 

The Coordinating Council should request the California 
Legislature to prepare appropriate legislation for the 
development of a comprehensive manpower policy and a com- 
prehensive manpower plan for the State that includes 
provisions for college educated manpower. The legislation 
should also provide a central role for the Coordinating 
Council as the State agency for college educated manpower 
planning. 

The Coordinating Council's responsibilities should be 
broadened to include the responsibility to review annually 
and comment to the Legislature on the academic plans and 
programs of the public segments of higher education in 
California. This review should encompass only those plans 
and programs that itivolve responses to Federal funding 
policies or are in conflict with statewide objectives for 
higher education in the State. 
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9» The Coordinating Council should request that a comprehensive, 
ia-depth research study of teacher supply apd demand in 
California through 1985 be immediately authorized and 
supported by the California State Board of Education* One 
of the major tasks to bs accomplished by this study should 
bo the design of standardized da"ta elements and t^ecord 
keeping by all public and private teacher preparation 
institutions in the State. 

10. The Coordinating Council should conduct a research study of 
ways and means by which educational quality in public 
schools throughout the State- might be improved at least cost 
by taking advantage of the unusual opportunity of having a 
manpower surplus among elementary and secondary school teachers 
for the first time in decades. 

11. In light of known and projected manpo\^ar surpluses in the six 
selected occupations studied for this report, the Coordinating 
Council should carefully review the possible uses of all known 
methods of manpower adjustment (described in section VI) before 
suggesting to the segments that they use the least effective 
method - enrollment limitations. 

12. A research study should be initiated and supported by the 
Coordinating Council, in cooperation with the segments, of 
student objectives, motivations, and interests in relation to 
how career choices are made while enrolled in college. The 
purpose of the study should be to determine to what extent 
students have the necessary information about job-markef j and 
how and when they use such information in the process ot 
making career choices. 

13. A research study should be initiated and supported by the 
Coordinating Council, in cooperation with the segments, of 
methods whereby the segments can encourage students to 
enroll in educational -career paths where kno™ manpower 
shortages .exist or drop out of educational career paths 
where kno\m manpower surpluses exist and will continue to 
exist over an extended period of time. 

14. An Office of Institutional Research should be established 
by the California Community Colleges as a staff function, 
reporting to the Chancellor. The responsibilities and functions 
of this Office should be similar to those of the Office of 
Institutional Research' Studies, California State -University^ 

and Colleges, and the Office of Analytical Studies of the 
University of California. 
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Working in cooperation with all the conuuunity college districts 
in the State system, major functions of this Of f ice^should 
be the establishment of standardir.ed data elements, in conjunct- 
ion with the other four-year segments, related to part-time 
and full-time enrollment, degrees awarded, enrollment in 
various adult, general, and occupational education programs, 
transfer data, and other information needed by the Chancellor 
or Board of Governors for statewide planning purposes. 

The Office of Institutional Research of the California 
Community Colleges should also be responsible for the annual 
collection and reporting of these types of data to the Board 
of Governors, the Chancellor, the California Coordinating 
Council for Higher Education, the state legislature, the 
other segments of higher education, and other interested groups. 

15. The Association of Independent California Colleges and 
Universities should be encouraged to establish an Office of 

\ Institutional Research that is similar in function and 
\ responsibility to the Office recommended above for the 
^California Community Colleges. An effort should also bo 
lu^lde by the Association to generate interest and support among 
the non-member institutions in the State to join with the 
Associc;<ion in the establishment and support of such an Office. 

16. Each of the segments should establish or strengthen existing 
methods or procedures whereby comprehensive, broad-based job' 
market information and forecasts in a variety of occupations 
are collected and made available to students on a regular 
basis. Particularly at the graduate level, as well as the 
baccalaureate degree level, the segments should ensure that 
individual institutions implement formal job-market counseling 
programs before enrollment in a particular field of study, 

at regular intervals during the program, and prior to completion 
of the degree requirements. 
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